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THESE EXPERIMENTS, IT IS TRUE, ARE NOT TASY 5 STILL THEY ARE IN THE POWER OF EVERY 
THINKING HUSBANDMAN, HE wag ACCOMPLISHES BUT ONE, OF HOWHVER LIMITED APPLICATION, AND 
TAKES CARE TO REPORT IT FAITHFULLY, ADVANCES THE SCIENCE, AND, CONSEQUENTLY, THE PRACTICE 
OF AGRICULTURE, AND ACQUIRES THEREBY A RIGHT TO THE GRATITUDE OF HIS FELLOWS, AND OF THOSE 
WHO COME AFTER. TO MAKE MANY SUCH IS BEYOND THE POWER OF MOST INDIVIDUALS, AND CANNOT 
BE EXPECTED, THE FIRST CARE OF ALL SOCIETIES FORMED FOR THE IMPROVEMENT OF OUR SCIENCE 
SHOULD BE TO PREPARE THE FORMS OF SUCH EXPERIMENTS, AND TO DISTRIBUTE THE EXECUTION OF 


THESE AMONG THEIR MEMBERS, 
Vow Tuarr, Principles of Agriculture. 
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ON 


THE METEOROLOGY OF ENGLAND 


DURING 


THE QUARTER ENDING MARCH 31, 1862. 
By JAMES GLAISHER, Esq, F.B.S., 


SEC. OF THE BRITISH METEOROLOGICAL SOCIETY. 


Tit the 6th of January the temperature of the air was 2° below 


the average; from the 7th to the 15th 74° above; then for the next 
six days 8° below. <A period of warm weather followed, extending 
to the 6th of February; the average daily excess for the 15 days 
being 8°. From the 7th of February to the 16th was cold, the 
daily defect of temperature being 33°. The next six days were in 
excess to the amount of 8° daily; then from the 24th of February 
to the 5th of March there was a daily deficiency of 52°, followed by 
a period of nine days whose daily average was 7° in excess; this 
period was succeeded by another ending the 21st of March, of 
deficient temperature to the amount of 2}° daily; and from the 21st 
of March to the end of the quarter there was an excess of tempera- 
ture to the amount of 6° daily. 

The mean high day temperature in January averaged 3°, and 
February 12° above, whilst in March it was 0°-1 below, their 
respective averages. 

The mean low night temperature in January was 1° nearly, in 
February 34°, and in March 3°, in excess of their respective averages. 

The mean temperature of the air was 0°-9 in excess in January, 
2%° in excess in February, and 1°3 in March, as compared with 
the averages of the preceding 21 years, chiefly due to the warm 
nights in February. 

The mean temperature of the dew-point was 0°°6 below its average 
in January, 2° above in February, and 2°°9 above in March. The 
mean for the quarter was nearly 13° in excess; therefore the amount 
of water mixed with the air was less in January and greater in 
February and March. 

The mean pressure of the atmosphere in January was 0:06 inch 
below, in February was 0°12 inch above, and in March 0:29 inch 
below their respective averages. 

The fall of rain in January was 1-9 inch, in February 0°5 inch, 
and in March 3-7 inches; the total fall for the quarter was 6-1 
inches, being about 1} inch above the average of the preceding 45 
years. 

The temperature of vegetation, as indicated by a thermometer 
placed on grass, was below 30° on 33 nights, and above 30° on 57 
nights. 

The mean temperature of the air at Greenwich for the three 
months ending February, constituting the three winter months, was 
40°-4, being 2°-6 above the average of the preceding 90 years. 
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ON 


THE METEOROLOGY OF ENGLAND 


DURING 


THE QUARTER ENDING JUNE 30, 1862, 
By JAMES GLAISHER, Esq, F.RS,, 


SEC. OF THE BRITISH METEOROLOGICAL SOCIETY, 


Tue warm weather which set in on the 24th of March continued 
only till the 7th of April; the mean daily excess from the lst of 
April was 5°. On the 8th of April a cold period set in which 
continued till the 16th, the mean daily defect being 5°. This was 
succeeded by a period of very warm weather, which continued, with 
little exception, until the 8th of June; the mean daily excess of the 
53 days ending the 8th of June was 3° nearly. On several days 
during this period the weather was above its average to large 
amounts, as on the 25th of April it was 12°°6 in excess; the 4th, 
5th, and 6th of May were 8°°5, 11°1, and 13°°6 in excess. On the 
9th of June a cold period set in, which continued till the end of the 
month, the mean daily defect being. greater than 4°. The average 
temperature for the month of April was 48°-4, being 4° higher than 
in 1861, and higher than in any April since 1854. That for May 
was 55°-4, being 34° higher than in 1861, and higher than any May 
since 1848. In June it was 56°3, being 3° lower than in 1861, and 
lower than any June since 1854. 

The mean high day temperature in April was 0°8 in excess, in 
May 2° in excess, and in June 4°1 in defect of their respective 
averages. 

The mean low night temperature in April was 3°2 above, in 
May 3°-8 above, and in June 0°-9 below their respective averages. 

The mean temperature of the air was 2°1 in excess in April, 
2°-6 in excess in May, and 2°-9 in defect in June; and this is the 
first month in the present year in which the mean temperature has 
been below its average. 

The mean temperature of the dew-point was 3° 1 in excess in 
April, 4°-9 in excess in May, and 1°6 in defect in June; the mean 
for the quarter was a little more than 2° in excess. 

The mean pressure of the atmosphere was 0°1 inch in excess in 
April, 0:04 inch in defect in May, and 0:08 inch in defect in June. 

The fall of rain in April and May was 2°8 inches in each month, 
and in June was 1:8 inch. The total fall for the quarter was nearly 
7% inches, exceeding the average of the preceding 43 years by a 
little more than 1+ inch. 

The mean temperature of the air at Greenwich in the three 
months ending May, constituting the three spring months, was 
48°-9, being 2°-5 in excess of the average of the preceding 91 years. 
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STATE OF THE PUBLIC HEALTH. 


1s¢ Quarter.—The total number of deaths registered in the quarter 
was 122,192; it was not so great as in the same quarter of 1860, 
when the number was 122,617. The rate of mortality in England 
and Wales in the quarter was 2°447 per cent.; the average being 
2-489. It ranged in the March quarter of the previous ten years 
from 2-2 to 2°9. In the town districts the mortality was 2°691 per 
cent. against an average of 2°709. In the country districts the rate 
was 2209, against an average of 2:297, The country was not only 
favourably distinguished from town by having a lower rate of 
mortality, but appears to have attained a higher degree of salubrity 
as compared with the winters of former years. 


2nd Quarter.—The total number of deaths registered in the three 
months was 107,555. In the same period of 1860 and 1861 the 
numbers were respectively 110,869 and 107,721; whence it appears 
that in an increasing population the deaths decreased in the last 
two spring quarters. The annual rates of mortality in these three 
seasons were 2:237 per cent.; 2°150; 2°124. The average obtained 
from returns in ten years is 2:201 per cent. The mortality in the 
town districts was 2°282; in the country districts 1:968. Their 
respective averages were 2°366 and 2-056, so that the benefit was 
equally shared between town and country. 


PRICE OF PROVISIONS. 


1st Quarter.—The average price of wheat per quarter was 60s.; it 
was higher than it had been in any quarter since 1856. In the 
March quarter of 1860 and 1861 the price was 44s. 5d. and 55s. 1d. 
Potatoes were not cheap; they were on an average 142s. 6d. per 
ton. Beef was at the same price as in the same period of last year ; 
mutton was a penny per lb. cheaper. 


2nd Quarter.—The average price of wheat per quarter was 56s. 8d. 
It was higher than that of the same period in either of the two 
previous years. The mean price of beef sold by the carcase at 
Leadenhall and Newgate markets was 5d. per lb.; the best quality 
was 6d., and cheaper than it had been, taking the average quarterly 
prices, for a considerable time. The highest and lowest prices of 
mutton, if the means are taken, were 5d. and 7d., and were lower 
than the prices of the June quarter in the last two years. Potatoes 
were very dear, the average price of the best at the Waterside 
Market, Southwark, being 190s. per ton. 
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THE PRICE OF PROVISIONS. 


The AvrERAGE Prices of Consols, of Wheat, Meat, and Potatoes; also the AVERAGE 
QuantiTy of Wheat sold and imported weekly, in each of the Nine Quarters 
ending June 80, 1862. 


Quarters 


ending 


1860 
June 30 


Sept. 30 


Dec. 31 


1861 
Mar. 31 


June 30 
Sept. 30 


Dec. 30 


1862 
Mar. 31 


June 30 


Col, 


Wheat sold 
in the 290 
Cities and 
‘Towns in 

England and 


Wales making) 


Returns.* 


Wheat and 
Wheat Flour 
entered for 
Home 
Consumption 
| at Chief Ports 
of Great 
Britain.* 


Average Prices of 


Meat per lb, at Leadenhall 
and Newgate Markets 
(by the Carcase), 


Average number of 
Quarters weekly. 


Average 
Average Price of 
Price |Wheat per 
of Quarter 
Consols in 
(for England 
Money). and 
Wales. 
£. Se di 
94§ | 52 8 
933 | 59 1 
93¢'| 56 9 
org | 55 1 
Q1e | 54 9 
913 52) 3 
935 | 59 3 
934 60 I 
938 | 56 8 
I 2 


101,106 
66,539 
7377° 
69,588 
65,176 
82,383 


112,809 


74,163 


58,728 


3 


62,272 
139,142 
197,396 
145,880 
134,085 
128,336 


121,480 


132,882 


136,230 


4 


Beef. 


48d.—6 3d. 


‘| Mean 52d. 


Mean 47d. 


4d.—63d. 
Mean 5d. 


4hd.—6}d. 


Mean 53d. 


4id.—63d, 


Mean 53d. 
4d.— 64d. 
Mean 5 id. 
4d.—6 4d. 
Mean 51d. 
4d.—6d. 


Mean sd. 


5 


Mutton, 


53d.— 74d. 
Mean 63d. 
54d.— 72d. 
Mean 624. 


.| 42d.—6 3d. 


Mean 53d. 
53d.— 72d. 
Mean 62d. 
53d.—7 7d. 
Mean 63d. 


4id.—7d. 
Mean 57d. 


43d.— 63d. 


Mean 5 #d. 
43d.— 63d. 
Mean 53d. 
5d.—7d. 


Mean 6d. 


6 


Best 
Potatoes 
per Ton 

at Waterside 
Market, 
Southwark, 


125s.—160s, 
Mean 142s.6d. 
1258.—145s, 
Mean 135s. 
I15S.—130s, 
Mean 122s.6d. 


140s.— 155s. 
Mean 147s. 6d. 


120S8.—I 40s, 
Mean 130s. 


85s.—II0s. 
Mean 97s. 6d. 


I10S.— 130s, 
Mean 120s. 


1308.—1I55s. 
Mean 142s.6d, 


180s.—200s. 
Mean 190s. 


7 


* Nore,—The total number of quarters of wheat sold in England and Wales for the 13 weeks 
ending June 30th, 1860, was 1,314,386 ; for the 13 weeks ending September 30th, 1860, 865,007 ; 
for the 13 weeks ending December 31st, 1860, 959,006; for the 13 weeks ending March 31st, 
1861, 904,649; for the 13 weeks ending June 30th, 1861, 847,285; for the 13 weeks ending 
September 30th, 1861, 1,070,985; for the 13 weeks ending December 31st, 1861, 1,466,525; 
for the 13 weeks ending March 31st, 1862, 964,121; and for the 13 weeks ending June 30th, 


1862, 763,463, 


The total number of quarters entered for Home Consumption was respec- 
tively, 809,535; 1,808,848; 2,566,145; 1,896,435; 1,743,100; 1,668,374; 1,579,241; 
1,727,464; and 1,770,998. 


0 URN AL 


OF THE 


ROYAL AGRICULTURAL SOCIETY 
OF ENGLAND. 


1.—On the Economical Application of the Liquid Manure of a 
Farm. By James T, Buacksurn. 


Tue saving and application of liquid manure has for some years 
past been the subject of much discussion, and I believe that next 
to the first principles of good cultivation, there are few subjects 
so important to the progress of agriculture as the consideration of 
its efficient and economical distribution. On several farms in 
England and Scotland arrangements have been made for that 
urpose, but they have not all met with that success which 
should follow from the recognition and adoption of correct prin- 
ciples. Doubtless many are deterred from adopting the system 
of pipe distribution by the reports which have been widely cir- 
culated, that on those farms where it was carried on, although 
the crops raised were very large, the pecuniary success was but 
partial, whilst among the hundreds who visited and inspected 
the operations, few have cared to investigate the matter for them- 
selves, or to ascertain whether the result was due to an error in 
principle, or to the want of skill and judgment in carrying out 
that principle. The liquid portion of manure has been con- 
sidered by many to be the most valuable, and yet it has been the 
most generally wasted ; until lately the farmer has often com- 
placently given his yearly cheque for large quantities of guano 
and other concentrated manures, whilst he was making no efforts 
to prevent the escape of a fertilizer which would have enabled 
him to dispense in some measure with those expensive adjuncts. 
‘2 There are not many who have given attention to the subject of 
liquid manure, but have discovered that, to insure success, other 
appliances more powerful and effectual than the horse and cart 
must be resorted to, The dilution necessary to the complete 
development of its advantages renders that plan unsatisfactory on 
the score of expense ; pipes and pressure therefore at once suggest 
themselves as the most economical means of conveyance from the 
tank to the field. 
Although it may not be worth while to put up an engine for 
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this branch of farm work only, where one already exists irriga- 
tion will be the means of providing it with profitable employ- 
ment, when its busy autumn and winter work of threshing, chaff- 
cutting, root-pulping, cake-crushing, grinding, &c., being over, 
it would otherwise be idle. Even the season for cultivation by 
steam will then be drawing to a close, therefore the farm can afford 
to supply the engine at a low rate of charge ; and a steam-engine 
is made profitable in proportion to the number of days’ work 
which it is made to perform during the year. 

When the position of the ground suggests gravitation, as the 
power to be made use of in carrying out the system, a pressure 
of 40 feet (representing the difference of level between the tank 
and the field) may be looked on as a minimum for the purpose, 
it being borne in mind that the less the pressure is, the larger 
must be the pipes laid down to convey a given quantity of fluid. 
If water is the motive power on a farm I would rather erect 
pumps than avail myself of gravitation, as the latter power very 
frequently involves long up-hill carriage of the produce from the 
field to the stall, besides an additional quantity of piping. 

The error into which many have fallen of laying down pipes 
over a greater extent of land than can pretty constantly be 
worked through the season, must be avoided, as the portion used 
will have to be charged with the yearly interest due on the 
whole capital expended; the area operated upon must evidently 
depend on the amount of water at command, and the rotation to 
be adopted on the land so laid out, which should comprise the 
greatest number of those crops to which the liquid can be 
profitably applied—crops which are capable of yielding the 
largest returns from such an application, and consequently leave 
the greatest quantity of manure at our disposal. The ground 
intended for the purpose should be immediately adjacent to the 
farm buildings, so as to economise the piping, as also the cartage 
of a large weight of produce to the stall. The description of soil 
is of little moment, so that it be thoroughly drained. I have 
obtained equally good results from heavy clay as from a black 
loam or sandy soil. The most important supply of liquid will 
be derived from the cattle, and for its effectual collection stall- 
feeding is the best system to follow. 

The floor on which the animals stand should be made of 
planks raised six or seven inches; the ground may be covered 
with asphalt, having a slope towards the channel behind the 
cattle, which conveys the liquid to the tank ; the sparred floor is 
so constructed as to require only a small portion of straw on its 
surface for litter, while it readily allows the liquid to run through 
and make its way into the channel, at the lower end of which it 
is taken through a grating into the tank, I prefer a boarded 
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floor used in this way for many reasons: it forms a warmer 
bed than any other material, being a much better non-conductor 
of heat than stone or tile, and the liquid is enabled to separate 
and flow off more quickly than when it has to find its way among 
straw in a compressed state, on a sloped stone floor ; it is, there- 
fore, from this circumstance also a drier bed than any other at 
present in use. By this plan but little liquid is absorbed by the 
straw, which is an important consideration in farm management, 
since it has been shown theoretically, and confirmed by practice, 
that straw is so much more valuable for feeding purposes than 
for litter, that a cheaper substitute as an absorbent or vehicle for 
the liquid manure should be made use of. This is a question 
of general economy, quite independent of the mode of using the 
liquid afterwards. The primary and indispensable preliminary 
for carrying out this process of irrigation, is the securing an 
ample supply of water. This supply will be required not only 
for the purpose of diluting the liquid manure, but also to furnish 
additional dressings of water, so that the soil may never be parched 
at the early stage of growth inthe crop. From calculations which 
will be given in detail further on, it will appear that, in con- 
nexion with two large tanks, containing 25,000 gallons a-piece, 
and a small extra tank, holding 5000 gallons, a stream furnish- 
ing a constant yield of 74 gallons per minute will meet all the 
requirements of 10 acres of irrigated land.* This is on the sup- 
position that irrigation will be carried on one day out of three, 
or to the same extent working only half a day at a time. Any 
less run than this will require more complicated arrangements or 
the less perfect application of this system. In many cases this 
supply can be obtained by tapping and collecting springs from a 
higher level, also by making use of the outfall from as many 
drains as possible, which, instead of being carried away indis- 
criminately, should be taken into one main drain and then led 
along the level into the tanks, or to some spot within reach of the 
pumps. The surface-water can in many parts be collected and 
turned to account, or a good supply may be had by sinking a well. 
The peculiarities of the situation must, in each case, determine 
the course to be preferred. 

For the sake of giving a consistent and detailed view of the 
course of action which I recommend, it is advisable for me to 
take a special example which may be readily modified so as to 
adapt it to occupations of various sizes. Let us then from a farm 
of 150 or 200 acres lay off a square of 20 acres as the proportion 


* This supply will provide not only for the irrigation of three acres per week 
with dilute summer-dressings, but also for a copious application of pure water to 
two acres; at this rate one week’s supply will dilute nearly all of the proposed 
winter’s stock, if it be really expedient to let this accumulate.—P. H. F. 
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to be worked on the liquid manure system; the ground should 
be level on the surface (not in high ridges), ond divided into 
four 5-acre fields ; supposing the liquid has to be forced through 
the pipes by pumps, two will be required with plungers of 
54} inches diameter, having a stroke of 2 feet, with a speed of 
20 revolutions per minute, and throwing 70 gallons per minute.* 

The plungers should be ‘Of cast-iron, the rales of brass, and so 
placed as to be easily accessible in case of requiring examination ; 
a small brass cup connected by a cock to the barrel of the pump, 
close under the stuffing-box, will be found useful to prevent the 
accumulation of air in the pumps, and also to facilitate their 
starting. A large air-vessel should be placed on the delivery- 
pipe, as close to the pumps as possible, and a safety-valve as well. 
I need not suggest an arrangement of pumps, &c., as | presume in 
an undertaking of this sort most men would place themselves under 
the guidance of a person experienced in such matters. The centri- 
fugal pump would be a most economical and efficient machine for 
this purpose ; under ordinary pressure it performs a greater per- 
centage of work in proportion to the power employed than can 
be got cut of the common lift and force pump; the economy of 
first cost, as well as of power,—the absence of all valves and air 
‘vessels,-— ease of motion and freedom from jerks,—the almost total 
impossibility of stoppages from choking (some solid substances 
of moderate size can be forced through with perfect impunity ),— 
these are advantages which should command an extensive employ- 
ment of these pumps. 

When the supply of water cannot be made to flow naturally 
into the tanks, the pumps must be looked to for raising the 
supply needed ; an additional suction-pipe and cocks will gene- 
rally effect this. A branch-pipe from the rising main should be 
taken into both the tanks ; and by a simple arrangement of stop- 
cocks, water or liquid manure may occasionally be discharged 
into either tank with such force, before or during the time of 
pumping out, that little sediment will remain behind. 

The fluid should only be charged with that amount of matter in 
suspension which is due to its bulk. It is a mistake to put on the 
liquid in a thick state, as it not only stops up the pores of the 
soil by forming an incrustation on the surface, but is also in an 
unfit state for feammeatee assimilation by the plants. The chief 
value of liquid manure arises from its prompt action and imme- 


* There are many advantages in having a good long stroke, as with the same 
power the number of strokes made in a given time is thereby diminished, and 
therefore the inertia of the fluid less frequently to be overcome ; the quantity of 
water which at each closing of the fixed valve returns below it is less, and the 
shakings in the joints of the mechanism, which are produced by changes in the 
direction of the motion, are decreased. 
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diate efficacy, which are due to the soluble state in which it. 
holds the elements which form the structure of plants. Fibrous 
matter, or particles, visible to the eye, and which may yet be 
held in suspension, must be decomposed before they can be 
absorbed by plants, as the most powerful microscope fails to 
detect the apertures to their spongioles, ‘The conclusions of alk 
horticulturists are in favour of frequent applications of manure in 
solution and very largely diluted; and on this practice depends 
the profit to be gained, by a speedy conversion of manure into 
food, and food into manure and money, so that the process may 
be repeated four or five times in the season, illustrating the com- 
mercial principle of quick returns, The cast-iron main leading 
from the pumps must be laid 20 inches underground, and termi- 
nate in the centre of the ground to be irrigated; the suction and 
main pipe to be 4 inches inside diameter, and, as a rule, the 
longer the suction-pipe the larger must be the diameter. This 
will be all the fixed piping I propose to have. I may remark 
that, in laying down pipes, every care should be taken to avoid 
right-angle turns or sharp bends; the disregard of this rule wil} 
involve a great loss of power. The bad effect of angles on pipes 
is clearly manifested in the experiments of Rennie, published in 
the Philosophical Transactions of the Royal Society. From a 
pipe 15 feet long, 14 inch diameter, under a head of 4 feet, he 
had delivered during equal intervals of time— 


Cubic feet. 
From the straight pipe... rmpbaceees) (196 
From the pipe ‘with fifteen semicircular bends -- 3694 
- .; one right angle ie. oe a oboe 
Es a with twenty-four right angles 1519 


Another point worthy of attention is well stated in an able 
French treatise on hydraulics. ‘The pipes of which conduits 
are formed are generally more or less deformed ; their section is 
not always circular, and the interior surface is often covered with 
superfluous ridges and asperities which retard the motion. 
Where there are joints, the direction of the axis of the whole 
conduit is not always an unbroken line; the interior surface is 
not cylindrical ; the edges of some of the pipes advance inwards, 
and form projections ; the fluid lines which arrive at the projecting 
parts are arrested, divided, and sometimes thrown back; hence 
disturbances in the motion, loss of motive force, and a sensible 
reduction in the discharge.” 

At that part of the main-pipe which coming from the home- 
stall enters the square at A (if our area of 20 acres be represented. 
by the sketch below), a branch with two arms will have to be 
brought to the surface of the land, and the same at the termina- 
tion of the main-pipe at B. As only one of the two arms on each 
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branch will be in use in the same season, it will be necessary to 
plug up the other. To either of these arms on the surface, light 
cast-iron pipes, of 3-inch diameter, with turned and bored joints, 
are to be connected, long enough to form a line of such piping to 
the centre C (sce sketch) of each of the 5 acres requiring to be irri- 
gated through the season. It will be necessary to have a yard or 
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so of 3-inch gutta-percha tube connecting this line of pipes with 
the arm from the main-pipe, so as to compensate for any difference 
of inclination in the ground. ‘These pipes, from the nature of 
the joints, can only form a straight level line, and therefore 
require to be propped up, or the ground to be somewhat levelled 
for their reception. The joints of these pipes should be rubbed 
over with tallow, or some such preparation, to prevent rust, and 
make them easily separate when required. One set of them is 
to be taken up at the end of the season and relaid in the spring 
on the next 5 acres, which come under irrigation in the rotation. 
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The 10 acres which it is proposed yearly to irrigate, being com- 
posed of 5 acres of year-old rye-grass, and 5 acres of two-year 
old, these surface-pipes remain for two seasons unmoved. On 
the line of pipe BC, there must be at point Da branch cast 
on the pipe, to allow the other pipes to be attached when neces- 
sary for irrigating that portion of land which is nearest to it. 

That the liquid may be equally distributed over every portion 
of the square, other movable pipes will be required, which may 
be applied at D and C, soas to form three leads DD’, DD’, CD" ; 
these may be of galvanized sheet-iron of 20 gauge, and 24 inches 
inside diameter, in lengths of 15 feet. The joints are formed of 
a collar of vulcanized india-rubber, permanent!y bound round on 
the end of one pipe, and fixed to the other by a. cramp-iron 
wedged up tight. <A yard or two of gutta-percha should be used 
to ease off the bends at the different points of connection, Pt 
gutta-percha or other flexible pipe will be attached at D’ D” D”, 
commanding a range of 1} acres from each point. This pipe 
for convenience may be joined in the middle by a brass screw 
joint. 

I have seen descriptions of distributing-machines recommended 
as economizers of labour, &c., but their advantages, if they possess 
any, are more than counterbalanced. The common form is an 
arrangement for winding the hose round a drum, and in this 
position the fluid is forced through and distributed from a nozzle 
having asmall orifice, and throwing the liquid to various distances 
through the air. Such a machine, independent of its costliness, 
has the disadvantage of causing a considerable loss of force pro- 
portionate to the curvatures introduced. The amount of friction 
and resistance thus brought into action causes a diminished ve- 
locity in the fluid mass, which causes a redugtion in the quantity 
discharged. 

At the mouth of the gutta-percha pipe, a small piece of metal 
should be fixed at such an angle that the fluid, when forced 
against it, distributes itself in a fish-tail form on the land. I 
do not think it advisable to force the liquid through a small 
orifice in the shape of a jet, as this involves loss of power as well 
as of ammonia, and the person directing the pipe cannot insure 
such an even delivery over the surface as when it is only thrown to 
the distance of a few feet. To distribute evenly and well isa 
very nice operation, requiring care and attention. It seems of 
little importance at the time, that a few yards in one place should 
get twice or three times as much of dressing as another small 
plot, and at first all looks uniform and fairsabove; but as the 
crop proceeds, the difference is shown to a line, by the uneven 
growth which is exhibited. In considering the amount of piping, 
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it will be seen that the only fixed underground pipes required 
are from A to B; the total lengths will stand thus :— 


Yards. 
A to B, 4 in. diameter cast-iron, say.. .. .. .. . 156 
Pipes from pumps to ground, ditto, ditto .. .. .. 50 
» Ht to OF 3 in, diameter 220 

tf Ato Gf 31a diameter .. 6... 
= D to D', 23 in. diameter galvanised iron.. 80 


a D’ to E, 23 in. diameter gutta percha .. 50 


556 

Tanks for holding the liquid manure should be provided 
before the winter season commences, so that all the manure may 
be scrupulously collected and saved. If the investment is made 
by the landlord, on which the tenant is to pay a percentage, 
circular tanks of brick set in cement, 12 to 14 feet deep, will be 
found economical and convenient. If the tenant makes the 
outlay himself on the strength of a long lease, a cheaper expe- 
dient might be resorted to. I made two cheap tanks, which 
answered the purpose well; they were faced with rough outside 
slabs of wood, supported by frames, and well packed behind 
with dry black loam. ‘Their size will be determined by the 
number of cattle stall-fed through the winter, which in the 
instance before us we will assume to be 50 head; in fact, that 
number may be kept in the stall all the year round. The liquid 
will be stored from .Noyember to March, and the quantity 
obtained will be not far from 5 gallons per head per day, besides 
that which will be absorbed by litter. This calculation is made 
on the supposition that boards are adopted, or some such plan 
having the same end in view, so that the cattle will require but a 
small quantity of straw for bedding, say from 3 to 4 lbs. per head 
perday. It will be found that by the beginning of March 28,000 
gallons of pure liquid manure will have been collected; and to 
contain the greater part of this a tank should be provided hold- 
ing 25,000 gallons. Another similar tank will also be needed for 
mixing the water and manure, connected with the former at the 
bottom by a pipe, and provided with a valve for regulating the dilu- 
tion. The contents of the tanks may therefore be 25,000 gallons 
each. The size of these tanks will be 21 feet diameter and 12 feet 
deep, inside measurement. A small well should be placed at the 
bottom of the mixing-tank to receive the suction-pipe, so that 
all the matter capable of being removed in suspension may be 
pumped out at each operation. ‘The end of the pipe must be 
secured against the admission of substances likely to stick in the 
valves; and an easy mode of effecting this is by covering the 
well with a perforated board, or the end of the pipe with a gutta- 
percha bottle perforated. 
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Some have advocated the constant application of the manure 
to the soil at all seasons, thus making the land the storehouse for 
the fertilising matter. It is a question as yet undecided whether 
the same amount of liquid, applied as it is voided, through the 
winter season, will produce the same weight of vegetable matter 
as when stored in tanks for application during the growing season. 
Much would doubtless depend on the description of soil, its 
powers of retaining ammonia, and the amount of rainfall during 
the winter months. 

I have stated that by March there will be 28,000 gallons of 
urine for immediate distribution, the specific gravity of which, 
if undiluted, will be from 1015 to 1018; this diluted with 
84,000 gallons, or three. times its weight, of water, will give 
11,200 gallons for each of the 10 acres, which for an early dressing, 
in the season when the ground is tolerably moist, will be ample. 
Should dry weather set in after this, and the grass appear to be 
standing still, that portion of the field required for the earliest 
cutting may have a good dressing of water to hasten it forward. 
The quantity of liquid manure produced throughout the summer 
will be about 56,250 gallons, which, for an average of soils and 
seasons, may be diluted with nine times its bulk of water—thus 
affording, when added to the pure liquid, 56,250 gallons for each 
acre through the season, or four dressings of 14,000 gallons apiece 
after the removal of the first cutting. The quantity of water, there- 
fore, needed for the mere dilution of the liquid manure will be 
590,250 gallons, or 2635 tons. This can only be considered an 
approximation, as much depends on the temperature, moisture, 
and description of the soil. 

After dressing with the diluted manure, at an interval of a few 
days (according to the weather), a dressing of plain water should 
beapplied. To succeed in obtaining the quickest possible growth, 
the ground should never be allowed to become dry or parched ; 
this must be prevented by as frequent waterings as are required 
to effect this object. When the grass is long enough to protect 
the surface, and afford shade from the heat of the sun and the 
wind, nothing more will be needed. 

Other valuable additions may be made to the contents of the 
tanks, frequently at little expense, and which will greatly add 
to the fertility of the land. Dead animals, after a certain amount 
of dissection, will soon become liquefied, and in a fit state for 
conveyance through the pipes. The ammoniacal liquor from a 
neighbouring gas-work, if procured at a fair price, will be found 
a powerful fertilizer ; its specific gravity, if good, will be 1025, 
and it will bear large dilution. Occasional applications of guano, 
sulphate of ammonia, and nitrate of soda, in quantities of from 
1 to 3 cwts. per acre, sown broadcast, and immediately washed 
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into the soil, will be found useful in bringing up the land to a 
high state of fertility ; and this should not be overlooked, espe- 
cially where the land is at all below par, 

It will be found then that, beyond the water wanted for the 
actual dilution and conveyance of the manure, a large additional 
supply can be used with the greatest advantage sind profit, A 
good soaking of 1 inch in depth, equalling 22, 000 gallons, or 100 
tons per acre, after each dressing of diluted liquid, will amply 
repay the cost; and five such dressings on the acre would, for 
the 10 acres, raise a further demand = a million calles; or 
over 5000 tons; and on many soils a larger quantity than this 
would greatly increase the results, the lighter land taking a more 
frequent and plentiful supply than the more compact and clayey 
soils. 

The best mode of cropping the 20 acres intended to be irri- 
gated will be by adopting a four-course system, thus—lIst, early 
potatoes or peas; 2nd, Italian rye-grass; 3rd, Italian rye-grass ; 
Ath, oats. At the commencement the land should be well culti- 
vated and highly manured for potatoes, which will come off the 
land by the end of July; it is then to be well searified and 
harrowed, so as to form a fine seed-bed: the grass-seed, at the 
rate of 3 bushels to the acre, is then sown, and covered in with 
a light seed-harrow, and ‘afterwards rolled : if the land is not in 
high condition, 2 ewts. of guano will assist in bringing forward 
the plant, which will by this means be tolerably strong before 
winter. Early in spring it will receive a good dressing of liquid 
manure, and should be fit to cut from the middle of April to 
the middle of May, varying according to situation and climate. 
I was not able to adopt this system in Kincardineshire, as no 
green-crop that I could grow would come off the ground early 
enough to allow the grass-seed to be sown with a fair chance 
of standing the winter in that northern climate; but I know it 
is adopted with success even as far north as the neighbourhood 
of Edinburgh. I there followed a three-course system on my 
irrigated ground—viz., 1st, turnips or potatoes 3 2nd, grass; 3rd, 
grass, a portion of which was at times allowed to seed. The 
grass was laid down in two sowings, during the spring, at an 
interval of three weeks or a month, wit 3 bushels of grass-seed 
and 13 bushels of oats per acre, all to be cut green. The addi- 
tion of the oats greatly augmented the bulk of the first and 
second cuttings, and at the samé time+nursed up the young 
grass. In Scotland there was a risk in sowing down the Italian 
rye-grass with a grain-crop which was to be allowed to ripen, 
as in a rainy season the grass will grow as rank as the crop 
with which it is sown. Another disadvantage arises from the 
liability of the grain-crop to lodge, thus destroying large patches 
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of the grass. It might be worth while to lay down a few acres 
of permanent grass where an abundant supply of water can be 
cheaply obtained, using at the same time some of the concen- 
trated manures. The grasses should be selected from those 
varieties which seem to thrive so well and attain such luxuriance 
in the Craigentinny meadows, near Edinburgh: I may mention 
the Meadow-foxtail, Cocksfoot, and Timothy, as being the most 
prominent. 

The Earl of Essex, at Cassiobury, keeps pumps constantly at 
work forcing water from the river, by water-power, to a con- 
siderable height and distance, and occupying one man through 
the summer in distributing it by hose on the grass-land with 
the best possible effect. Slight top-dressings are here used when 
thought necessary. With pumps of the size before mentioned, 
about 14 acre can receive a dressing of nearly an inch in depth 
in the course of five hours with the aid of one man at the dis- 
tributing-pipe. 

I think it will be found that Italian rye-grass will yield a 
larger return under irrigation than any other crop. Mr. Dickin- 
son (to whom we are all greatly indebted for having called 
public attention to his very successful cultivation of this grass), 
experimented, I believe, some years ago, on several different 


‘grasses, under similar treatment, and found that the Italian pro- 


duced a greater quantity of vegetable food than any other. 
Analysis and experience have also proved it to be a very nutri- 
tive plant, capable of producing as much milk or beef as any other 
grass grown. One great inducement to apply the liquid to grass 
in preference to other crops is, that from no other plant can you 
get so quick or so many returns in the year; whilst the resulting 
consumption of such green-crops on the farm lays the foundation 
for future fertility. The 10 acres of irrigated grass will yield 
more food for summer soiling, and at a cheaper rate, than any 
other system of cultivation at present known; and the addition 
of a large manure-heap at the end of the summer, representing 
the heavy crops of grass consumed in the stall, will prove a 
valuable gift to the remainder of the farm. 

Attention must be called to the fact, that each crop should 
not occupy the ground longer than its due portion of time. If 
the rate of consumption does not clear the land quick enough, 
the surplus should be cut, carried off the ground, and made 
into hay. I have found from experience that an ox will eat, in 
the house, 144 square yards of grass per week, the crop being a 
good average one, probably weighing over 12 tons: this was 
arrived at from a fortnight’s observation of the quantity cut for 
some 20 head of two-year olds and a few barren cows. At this 
rate an acre will keep 33 head for one week. In the present 
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instance, the first three crops should be cut at the rate of from 1} 
to 2 acres per week, thus clearing the 10 acres in from five to six 
weeks: 1} acres will supply the green food required for the 
50 head for one week, so that there should be from the’ first three 
cuttings about 90 tons of green grass, the produce of about 7 acres 
once cut, to make into hay: this will come in for use at the end 
of the season, and make up for any deficiency in the last two 
crops, if required, ' 

It will be seen that the farm supplies the irrigated portion 
with the liquid manure furnished by the keep of 50 head of stock 
during 28 winter weeks, and gets in return the solid manure 
made during 24 weeks in the summer, from the consumption of 
some 500 tons of green grass. 

That the irrigation system, combined with house-feeding, 
enriches the whole farm, there is, I think, little doubt ; my own 
experience has satisfied me fully on that point; but as to how 
much of this increase of fertility is due to the balance of exchange 
being in favour of the farm, or to the fact that the manure from 
grass, as generally consumed on pasture, is almost valueless, is a 
question yet to be determined. 

No time should be lost in applying the liquid after the grass 
has been removed, as by so doing you immediately prepare for 
the growth of another crop. It must be remembered that there 
are only a few months of growing weather, therefore a loss of two 
or three days after each cutting may make a difference, at the end 
of the season, of one crop. Every effort should be made to produce 
a heavy first cutting; success much depends on this: less space 
is then required to furnish the amount of grass necessary for the 
stock, and consequently there is less ground requiring irrigation 
after the grass is taken off. With diligence and skilful manage- 
ment five crops may be taken in the first season, and as many the 
second, After this the land is broken up, and a heavy crop of 
oats may then be expected. 

The growth of a uniform supply of grass through the summer 
and autumn is inyaluable; and towards the end of the season, 
when pastures are bare and food scarce, a plentiful supply is by 
this means insured, and the stock kept in a progressive state. 
The Italian rye-grass remains longer palatable as food than grass 
produced in the ordinary way, and may also be given fresh from 
the scythe without any after-inconvenience to the animal. The 
best time for cutting is just as the ear is shooting out; there is 
at that time a fair proportion of solid matter in the plant, and 
the ground is not robbed of its grain-producing elements. To 
allude briefly to my own experience, | may state that, although 
labouring under disadvantages as to climate, I succeeded in 
raising very heavy grass-crops. In the summer of 1858 I took 
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the following cuttings, which, in the aggregate, measured 12 feet 
in height, viz. :— 


fti an: 
Ist cutting, 22nd May 2 G6high 
2nd _ ,, 28th June 3 Pe 
OIG. 5s 10th August .. OT kOe a5 
4th ,, 17th September Vestal bake 
She 4} 138th November a0) 


These crops were all consumed in the house ; and although there 
were but 3} acres irrigated with liquid manure, for stall-feeding 
through the summer, they maintained, with the aid of 8 acres of 
water-meadow, 20 cows, 4 feeding cattle, 1 bull, 8 calves, the 
partial keep of 5 cart-horses, and the total keep of a pony. The 
8 acres of water-meadow are not to be considered as representing 
the degree of fertility which the term of ‘‘ water-meadow ” sug- 
gests to a Hampshire or a Devonshire man; I only obtained a 
very partial use of the water—seldom using it but at night, and 
on Sunday when the mills were not requiring it. I kept the 
returns of my live-stock, while feeding on grass, separate from 
the produce of the winter green-crops, so that the one was quite 
independent of the other; but of the 20 cows, I think about five 
were dry, on the average, through the grass season. The follow- 
ing is the account in detail :— 


Cr. lesa. 
MUR GED FOEOUCH SUMTOET, 9 ae coe, 0h bo ean) a shy am vite ima lt, OVO 
PRET eRCCOLOC RE Bee se Dog aise) ce Wn eee ade Cer Ou dO) O 
PERCCOMMAINCTORMOOd ra ss 4. foe et haa ee re te le OO 
Were TereaTTNCHeesene whe meets Me HPS { Lk eS 94H OO 
Dicart-horsas: (pantialikéep)y &; Je) (seo ot jeae-aslt cal Meell een &..0 +0 
ETHOS anh Moriah a ted fee. eulei*ienysieurses A Oi O 

iso 59) 0 

Dr. sie 
8 acres water-meadow at GZ... 2. 94. « 3 48 0 0 
Be ACMORANO Se salmoas Fsls\ | pneu ge rast rjvesy esa antatcss ate OP. OioriO 
WBATEICA DOSE CLEAVES. ie nee ice ile ies eet Pe 'O) 6 0 

—— 56 0 0 


Eo) 


This account represents, as fairly as I can state it, the money-return 
from 3} acres, which equals 24/.anacre. This same land yielded 
24 qrs. of oats per acre the year I took the farm, and was in 
every way completely run out. The cows giving milk were out 
on the meadow for about three hours daily, where they had both 
food and exercise. I never had any disease among my cattle, 
which I attribute in a great measure to good ventilation. The 
Italian rye-grass and house-feeding seemed to agree well with 
the cows, as their skin testified. I found dairy-farming and the 
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rearing of young stock the most profitable mode of converting 
the grass into money. After stock-feeding for the first three 
years, I therefore turned my attention principally to the dairy, 
and the change worked an improvement on the balance-sheet. 
For some time past my milk was sent daily 24 miles by rail, 
and the butter went once a week a distance of 60 miles. 

It will be seen from this that a very large number of stock can 
be kept upon a few acres of Italian rye-grass cultivated in this 
manner, and the land will be found to increase in fertility: you 
may almost insure a rapid succession of growth when placed 
under favourable conditions as to liquid manure and water. If 
more grass is raised than is required for feeding, it may be left 
for seed, and will in this way yield a large return, I have har- 
vested as many as 9 bushels per acre in one crop 5 this was 
from the second year’s growth. 

We now come to the cost of pumps, pipeage, and tanks, which 
depends on the price of iron at the time, the locality, and the 
market from which the remaining apparatus is purchased—cir- 
cumstances which will make the experience of one man differ 
largely from that of another, I will, however, endeavour to take 
a fair estimate of expenses for laying down the quantity of land 
before mentioned at a rate at which it can be executed in many 
districts. The excavation of the tanks will cost from 4d. to 6d. 
per cubic yard, and there will be 208 cubic yards in each tank ; 
the walls to be of brick, 44 inches thick, laid in cement: they 
will cost from 182. to 25/. each. The price of iron pipes is now 
51. 5s. per ton, There is supposed to be a stationary engine on 
the farm (but better still if there is a water-wheel). The irri- 
gation-works will employ 4-horse power for 50 days in the season, 
and, therefore, must be charged with one-sixth of the first cost of 
the engine ; the power required in most cases being small, unless 
the fluid be forced toa great height, will not make a great demand 
on the coals. The expenses of carrying out the system will stand. 
thus :— 


£8. 4a. 

Bingine Vol MiTsticoStuvey! yee ssl) pels seem mace ne an OE) 
Circular tbrickstankseer ee) 2-6 eet OO mem) 
Pumps and fitting .. eats | es, OD OURO) 
Metal pipes, 4 in., 206 yds, ‘at 28. Gd) aa tar a. 25 ASANO 
Drains, lead, laying, hemp, We. sd) OLN ANO 
Surface metal pipes, 3 in., 220 yds. ‘at 1s. ‘Od. Aen 
Galvanized pipes, 22 in., 80 yds/at 1s..2d. 0) 2 4 eO 
Metal branches, clas cramp ION, Germ. Wer ool) SOO 
Gutta-percha pipe, 2 in. ,oOlyds: at Wshai %.. |) 5.0) aOR 
$y 3 in., 4 ydsvat 9s. . 2c Yo. See G 

Cocks, plugs, brass joints, a and ee cer MOORS 
Contingencies .. .. rere O @ 
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The annual working-charges have next to be calculated, and 
these will vary widely with different men, Some there are who 
fail to perceive anything wrong until matters arrive at a climax ; 
while others, more observant, and possessing mechanical taste, 
at once, at the very commencement, detect the least thing out of 
order. The ear of the latter at once discovers anything amiss— 
a loose bolt or a heated bearing, for instance ; while the attention 
of the former is not aroused until some wheel or other has perhaps 
been deprived of sundry teeth, or the whole machinery is reduced 
to utter confusion: so much depends on care and management. 
The subjoined may be considered a fair estimate :— 


Ls sand. 
Interest and depreciation at 73 per cent. on 2147.15s.6d. 16 1 9 
Goaile:, 10 itons ab Woss% im cen Tuareg o-oo engi elO) 0 
Wages, half engineman’s time at 3s.on 50 days .. .. 3 15 O 
Labour, ditto at 2s. ee Senn 
Repairs : oe aOr'O 

37-6 «9 


N.B. Half the engineman’s time is charged only, as it is presumed he will 
be partly occupied on smith or wright’s work while the engine is going. 


This amount, divided by the 10 acres in constant use, gives a 
yearly charge of 3/. 14s. 7d. per acre; and for this sum a con- 
stant growth of grass is secured through the summer; each acre 
receives ten or twelve dressings of water and of manure, consisting 
in the aggregate of from 800 to 1000 tons, and yielding in return 
a fourfold produce ; while the fixed expenses, such as rent and 
taxes, ploughing and seed, remain the same as under the pasturing 
system. A centrifugal pump and gearing to throw the same 
quantity of liquid would cost about 25/2, Tanks might also be 
roughly constructed by a tenant, as before mentioned, for about 
half the sum charged, the soil excavated often being worth, as a 


* In this amount is included payment for the use of a steam-engine working at 
4-horse power for 50 days. 

The 150/. which is allowed for the cost of the engine will not supply a loco- 
motive such as will be most generally available for farm purposes. Irrigation is 
only charged with one-sixth of this cost, or 25/., on the supposition, rarely if ever 
realised, that a farm-engine works 300 days in a year. 

On this 25/. 74 per cent. is allowed for interest and depreciation, and about 23 
per cent. (5/. on 2147.) for repairs, and thus we arrive at a conclusion which assigns 
21. 10s., or 1s. per day, as payment for the use of a steam-engine. If four or five 
times this sum be allowed, the merits of this question will not be materially affected, 
and such instances of low estimates seem to be the rule rather than the exception 
in our practice. ; 

Most English farmers will consider that the cost of boarded floors ought to be 
added to this estimate, for most exceptional must be the want of straw which 
would lead them to provide these for their stock except with some ulterior view to 
the use of liquid manure.—P. H. F. 
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top- dressing, the cost of taking out. The difference of cost on 
these two points would reduce aie estimate by 45/. The cost of 
my own machinery for irrigation was as follows :— 


Sap oh Ck 

Dankss-s as Sy) ju erp Asie} 4 os ZOm OmO 
Metal pipes, lead and ‘layin iba a Nae Gan tel ANON) 
Cutting drains... AEE SET aw Zod) (0) 
Hydrants and brass joints .. Ce kaart Mag) pete (0) 
Manure pumps and fitting AN MCS ole cue 0) IKOY ”) 
Water pumpin. as; Wise eats) ea PE CORO 
Shattine foridittio ac etsiccke ul.) is. ke tee een nD 
Gutta-percha pipe, 90 yds. Ga 8 sca ah col MIO © 
189 18 0 


This was the expense on 20 acres, but only 12 acres were yearly 
under the system; this made the interest and depreciation 
account 1/. 4s. per acre of yearly charge. 

My pumps and metal pipes have never cost anything for repairs 
during the seven years | have worked them. The gutta-percha 
pipe has required some patching, and, with the exception of the 
outer length, will last for another twelve years, as far as present 
appearances go. I cannot conclude without saying, that I found 
the money expended i in irrigation works to be a capital investment ; 
and I think that, under far ordinary circumstances, others adopt- 
ing the system all meet with the same result. 


7, Parliament-street, Westminster. 


Il.— Experiments with different Top-Dressings upon Wheat. 
By Dr. Auaustus VoELCKER. 


In 1859 I tried some experiments with top-dressings upon 
wheat, and published an account of them in Vol. XX., Part IL, 
of this Journal. Several of the experiments were attended with 
results highly satisfactory in an economical point of view, at a 
time when the average price of wheat was only 42s. per quarter. 

It seemed to nre desirable to continue similar experiments upon 
the wheat-crop, and I have now the pleasure of layi ing before the 
members of the Royal Agricultural Society a aby report of 
wheat experiments made in 1860, and again in 1861. 


Wueat EXPERIMENTS MADE IN 1860. 


The season of 1860 was not very favourable for wheat, and the 
general yield was below average. It therefore affords me pleasure 
to report that in 1860 the wheat-crop on our farm on the whole 
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was a fair average crop, but my experiments, as in 1859, were 
particularly successful. 

The land on which the wheat was grown is considered deci- 
dedly better than that on which my experiments were tried in 
1859. ‘The soil was in a fine state of preparation on the surface, 
and extended to a depth of 9 or 10 inches. 

The subsoil of most of the fields on our farm is a stiff clay ; 
but in the case before us it is porous limestone-rubble, mixed with 
clay, itself resting on oolitic limestone-rock. 

The land is well drained, and the field considered a good one 
for wheat, which has never ‘been known to have been blighted on 
this spot, ‘but has yielded well when in other fields it was defi- 
cient or attacked by disease. 

A large quantity of the soil from the experimental field (field 
Nos, 3 and 5 on the map of the Royal Agricultural College Farm) 
was turned over and well mixed, so as to obtain a fair average 
sample for an analysis, which gave the following results :— 


Composition of Soil in Field No. 3 and 5, Royal Agricultural College 


Tarn. 
Calculated Dry.. 

Moisture... em IT) 

Organic matter and Ww ater of ‘combination is 6°66 S: 07 
Oxides of iron and alumina. roy Gk ssp ikest echOZOig 19°48: 
Carbonate of lime AON pels. cas) glee ethan a erOe 15°61 
Ul phaterOlmlImie! sak aes sa) ycl) eke st "22 PAE 
TENS WaST Cy RAPE alee ee er OT 69 
WaWOspnOwieracidy sen seer. se ts | oe) se 05 “06. 
Roltisie es ge Seeds’ (ER hee | eee ee 52 63: 
Doda.) fee 39 “48 
Insoluble siliceous matter (chiefly clay) . 45°14 54°71 


100:00 100:00 


This soil scarcely contains any siliceous sand separable by, 
washing, and consists principally of clay, mixed with a fair pro-- 
portion of carbonate of lime. It may be described as a good, 
friable, calcareous clay-loam. 

The whole field is tolerably level. The part reserved for the- 
experiments was perfectly so, and the soil, as far as could be- 
judged, of uniform depth. Its extent is 294 acres, and the pre- 
ceding crop was beans. 

‘Two acres covered with a very equal plant were measured out, 
and carefully divided into 8 equal plots of } acre each. They 
were surrounded on all sides by a considerable breadth of the 
general wheat-crop. These 8 plots, with the exception of plat 
No. 6, which was left unmanured, were top-dressed on the 27th 
of March, as follows :— 

VOL. XXIII. ¢c 
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Rate of 
Plot. Top-dressing. eg ole ree 
cewts. £8. @ 
I. | 1 ewt. of a compound wheat-manure Bee og 4 1 12556 
Ty |) (70M bs.xof Peruvian: ouanols wei omens nice 24 1, L220 
JU. |) 42 lbs ofnitrate offsoday yo.) Sue phacy | een ee 1k 110 0 
, \(42lbs; of nitratevofisoda) 9.5) a sa) se ee 14 
IY. And 84 lbs. of common salt J ae 3 } me ta 
V. | 84 Ibs. of common salt om. delran, Aeicy Oe 38 03 0 
Wiles. (Ummannredivcs: | acauocpmmaee ueccein sen ant mers AS AP 
VII. | 56 lbs. of sulphate ofammonia.. .. .. .. 2 116 0 
bushels. 
WAU | |'SsbushelsioMsooti sau ct anya icchs Mee un mene 32 016 0 


The manures were all passed through a fine sieve, and, with the 
exception of the soot, mixed with fine coal-ashes, and then sown 
evenly over the different plots by Reeves’ broad-cast manure 
distributor. This machine is a capital implement for sowing 
dry top-dressings. It is most essential that the mixtures should 
be quite dry, for if in the least damp they do not fall regularly 
upon the land, and the machine is apt to become clogged up. 
This is especially the case with substances which, like common 
salt, always feel more or less damp. Unless these are purposely 
dried, or mixed with dry, fine sand, we find they cannot be 
readily and evenly sown by this machine. . 


Prot I.—Top-dressed March 27 with compound wheat-manure, 


produced :-— 
ewt. qrs. Ibs, 
j (orm; Heats ts. sy wel ope he sas, |) eeuOmme amen 
Bey atl e OO paS 
Be age 
Straw .. ds) cook (laa: | Hhetey adie ane cae 
CAVING: ¢ joven yf well, csr Siar! 010i) bop A CONC Sm Oe OREO 
Chaff Ome WS 


Produce per Acre :— 
Corn (head and tail) 42 bushels 2 lbs. 
Straw (including cavings and chaff) 1 ton 13 ewt. 1 qr. 20 Ibs, 
(Weight of bushel, 59 lbs.) 


This wheat looked very healthy throughout the summer, but 
did not yield so well as Nos. 2 and 5. The effects of the top- 
dressing upon the young wheat were visible a week after its 


application. 
The wheat-manure analysis was found to contain in 100 


parts :— 
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Moisture .. .. 2°36 
*Organic matter, ammoniacal salts, ‘and water ‘of combination 22°35 
Bi-phosphate oflime .. Sher eerewa pt Wed yaiideyl (Eero 
Equal to bone-earth rendered solable. cv. Padi ‘Gir canis ty (4°54) 
Insoluble phospbates (bone-earth) .. 6. ee ee ee ee ODT 
Sulphate of lime (anhydrous) .. 0 -. 6) ee ee es 20°89 
Sulphate of magnesia... Base Crem aid Lae he a ae 
Chloride of sodium ee ay salt) .. See Wont ech can ee nO 
Nitrate of soda... Se Meme [ode wenn) | Oo 
Insoluble siliceous matter (sand) eA UE er re 
10000 

*Gontairune nitrorens 8A 5. es o0 leet ew) fie tomy ee SSS 
Equal to ammonia... cS Wh ene baie. Dxse aaa Sus ae come LO 


Pror 11.—Top-dressed with Peruvian guano, produced :— 
cwt. qrs. lbs. 


Corn, Head bey Le CUE OT CAC ee. ices, LOM Oe 
PRD ee car cad Cass uae fycicm gee 0. 138 
6° 0 «8 

Straw . Pile sc, taal ok wet oe Re ae 
Cavines ss os en | pata poet tas ace HOU When 
Chaff . 3 ch | eee AMee, MetArt, ‘ile m2) 


Produce per acre :-— 
Corn (head and tail) 46 bushels 6 Ibs. 
Straw (including cavings and chaff) 1 ton 16 cwt. 12 lbs. 


The guano used in this experiment was genuine Peruvian of 
superior quality, as will be seen by the following analysis :— 


Moisture .. . ws get lereO3 

*Organic matter and ammoniacal salts .. .. 5204 
Phosphates of lime and magnesia-.. .. .. 19°61 

Alkaline salts .. .. Me (seuerst. LO:bo 

Containing a ioidy tees aa: (1:22) 

Namds s,s ana Bee eco Wao ‘Neo “89 

100712 

*Containme nitrogen. ee see ee OE 
Equal to:ammoniai +, / jah sa) Se! cA ea TSE TA 


Prior I11.—Top-dressed with nitrate of soda, produced :— 


cewt. qrs. Ibs. 

Corn, Head ip) CCE se? eae iss (OMOe 20 
Selah sip ss. lo) eae Bea oe ee | OM: One lS 
Om Ona S 

Riven ny 1. Coe es ae. ss wey GOP. Tl 
GCavinasrets) °3.) TN oe 4s. * co RO Ome 
Chai es. =. 3 BS on ieee (EINES 


Produce per acre :— 
Corn (head and tail) 44 bushels 10 lbs. 
Straw (including cavings and chaff) 1 ton 17 ewt. 3 qrs. 16 Ibs. 


A few days after the application of the nitrate of soda the plant 
assumed a more intensely green colour, and for a long time after- 


wards the effects of the nitrate were plainly shown by this colour 
c2 
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and the thriving condition of the wheat. The nitrate of soda 
employed in this experiment was a good sample, as will be seen 
by the following analysis :— 

Composition of Nitrate of Soda. 


Moisture Ac dae 8ae 2°09 
Chilomdevonsodiurnieese eer enn tenner 1:07 
“Pure mitrateOlsoddic cs) cs cee (Go;OD 


Satid: escad aar bina ied acto aoe 4 eet lara 19 


100°00 
Piotr 1V.—Top-dressed with nitrate of soda and salt, preduced :— 


ewt. qrs. Ibs. 


Corn, Head.. 6) JO}e6 
Sault. 0 0 138 
Gry eal 

Straw .. vey Ol lammal 
Cavings ¢ Owl © 
Chaff . 3° LOLS 


Produce per acre :— 
‘Corn (head and tail) 47 bushels 31 lbs. 
Straw (including cavings and chaff) 1 ton 19 ewt, 3 qrs, 24 Ibs. 
This wheat looked remarkably healthy and succulent, and, 
like the preceding three plots, of decidedly darker green than that 
on other plots. 


Prior V.—Top-dressed with salt, produced :— 


ewt. qrs. Ibs. 


Corn, Head oid a hae Deen aisle asd isa oie ae mn 
a eens, ade: SMa belo he. O 9 
4 2 16 

Straw .. SaRCORCD: Cote cacuesoesec @ 24 il 
C@avanese ii) ee ie | ase MMue sir) Uce maser O Mmm ORCI 
Chaff .. 3 Og ie 2 


Produce per acre :— 
Corn (head and tail) 35 bushels 15 Ibs. 
Straw (including cavings and chaff) 1 ton 3 ewt. 8 qrs. 16 lbs. 
In comparison with the four preceding plots the wheat on 
Plot V., though healthy-looking, was backward and shorter in 
the straw at harvest-time. 


Prior VI.—Left unmanured, produced :— 
cewt. qrs. Ibs. 
Gorn,-Headis. aetigiise: Were) << Jivepmmrrele nse, enn 
RE i ERR ayy 


Le A 
SOT \\ Mee enn oc Seeace sc: ©: © @ 
Cavings ee or ye mmrmorrbactr Ost) let 
Chattirses stan eed feed satis ea acncple sch ORO MmELO 


Produce per acre :— 
Corn (head and tail) 33 bushels 57 Ibs. 
Straw (including cavings and chaff) 1 ton 7 ewt. 20 Ibs. 


Experiments with different Top-Dressings upon Wheat. 2k 


There was not much difference between the appearance of this 
crop and that on Plot V. At an early stage of growth the crops 
on Plots L, V., and VI. had a less derke green colour in com- 
parison mails the others, and especially with those that were 
top-dressed with nitrate of soda, The wheat stood perfectly 
erect at harvest-time. 


Prior VII.—Top-dressed March 27 with sulphate of ammonia, 
produced :— 
ewt. qrs. lbs. 


Coimepbten discs. 5s. 14 25 ess). Sete pon eathakouer or co 
POM ATM sO ie, via Pcie Sala ccm eects ame Ones OF aia 
5 yo 

ELD U cena et Masi Piste ergy tetsrtnpenatid ene gos y, 2 a Olen 
Cavings .. 5 Me Reise ae OO goa 0) 
Chaff .. iby al 


Produce per acre :— 
Corn (head and tail) 44 bushels. 
Straw (including cavings and chaff) 1 ton 18 ewt. 8 Ibs. 


The sulphate of ammonia was the ordinary commercial article, 
and on analysis was found to contain :— 


Moisture .. now aa) 40” | dat) 
*Pure sulphate ofammonia. .. .. .. 91°04 
Mineralamipuritiess es" ssh test ven ey weleAla 


100:00 


*Containing’ammonia <2 .. is. =» .. 28'68 


Prior VIII.—Top-dressed with soot, produced :— 


ewt. qrs. Ibs. ° 


Worn, lead se a.m se se Re tet ae eee oe INN, 
par Darlieract ea) iste ser Dees Pees Cr eee MON TOF RK 
oA 2K: 

Straw .. side Seem SOE olga gor te aR 
(CEE ap Asweio> Bamedas! AP sdigh tee are On r2E 
Chaff .. ce caren ise) Se ‘Omeler (6 


Produce per acre :— 
Corn (head and tail) 41 bushels 41 lbs. 
Straw (including cavings and chaff) 1 ton 18 cwt. 3 qrs, 24 Ibs. 


The young wheat on this and on the preceding plot was not 
quite so dark-coloured as on Plots II. and IV., and not quite so 
strong as that dressed with Peruvian guano. No perceptible 
difference was visible on Plots VII. and VIII. 

An analysis of the soot furnished the following results :— 


bo 
bo 


Experiments with different Top-Dressings upon Wheat. 


Composition of Commercial Soot. 


Moisture... feat Seri) "etna > lacy mange 
*Oreanicimatter st o2s,- 5c cos. . ac Secu eeEIOS 
{Sulphate of ammonia Hoe tteo bq: ahs 

Insoluble siliceous matter sie et Soh eae plies eiey 

Oxide ofiron andalumina .. .. .. ‘G6*d1 

Carbonateoflime; (3. 2. = «ene LOGS 

Carbonate of magnesia... Poon peellctss 

Alkaline salts (by difference) . ah) eke) BAAD 

100:00 
*Containing nrtroeen! 0) ea) ee eens “21 

Kqual to ammonia a SWE Toth Jops, e *25 

Containing ammonia .. .. .. .. .. 3°29 


The wheat was reaped towards the end of August, and threshed 
out on the 27th of September, 1860. 

There was no appreciable difference in the weight of the corn 
grown on these 8 plots. On an average an imperial bushel 
weighed 59 Ibs. The produce per acre, esc, was uniformly 
calculated at 59 lbs. per bushel. 

A glance at Tables I. and I. (page 23) will show several par- 
ticulars to which attention may be directed, 

1. The yield of the unmanured portion of this field was 
34 bushels of corn and 1 ton 7 cwt. of straw per acre, which is 
a tolerably good crop for a bad wheat-season. 

In 1859—a better season than 1860—the unmanured portion of 
the experimental field yielded only 27 bushels of corn and 
17 cwt. 3 qrs. of straw, in round numbers. Notwithstand- 
ing the larger natural produce, due no doubt to the superior 
character of the land on which the experiments were tried in 
1860, several of the top-dressings gave a very considerable increase 
both in grain and straw. We have thus here a partial proof that 
nitrogenized top-dressings are not merely beneficial to wheat when 
grown on poor land or soils out of condition, but that they may be 
likewise applied with advantage to good wheat-land. 

2. In 1859, the heaviest crop was produced by 6 ewt. of 
Proctor’s wheat-manure ; in 1860, by 14 cwt.. of nitrate of soda 
and 3 ewt. of salt. 

This dressing, it will be seen, gave no less than 474 bushels of 
grain and nearly 2 tons of straw per acre; or an increase of 
13 bushels of corn and 12? cwt. of straw over the unmanured 

lot. 
i On soils in good condition, a top-dressing with 14 ewt. of nitrate 
of soda and 3 cwt. of salt, applied towards the end of March 
or the beginning of April, is one of the best manuring mixtures 
that can be employed. 
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TABLE I.—Showing the Produce, in lbs. and bushels,* of Corn on Eaperi- 
mental Plots, calewated per Acre, and the Increase per Acre over 
Unmanured Plot, (Weight per bushel, 59 lbs.) 


Plot. Manure employed per Acre. meyer Acre. oth eeey oe 
Ibs. | _ bushels. Ibs. bushels. 
I. | 4cwt. of wheat-manure .. .. 2480 42 476 | 8 
II. | 24 ewt. of Peruvian guano i 2720 | 46; 716 12, 
III. | 14 cwt. of nitrate ofsoda .. .. | 2606 | 44) | 602 10} 
14 ewt. of nitrate of soda and 
IV. 1) “3 ewt, of salt ai aid ac" SE tit at OP ee 
Withee Gwteat salt .5/9)..2 ke Yar Ye) 2080 354 76 1} 
VI. | Unmanured . as 2004 oa helene ss 
VII. | 2 ewt. of sulphate of ammonia .. | 2596 aay #1 7502 10 
VIII. | 32 bushels of soot oo ae ee | 2460 | IQ 456 Wg ae 
1 


* In calculating the produce in bushels, the odd pounds have been omitted for convenience’ sake. 


TABLE IT,—Showing the Produce in Straw per Acre, and Increase: over 
Unmanured Plot. 


| 

Plot. Manure per Acre, eget eke 
tons ewt. qrs. Ibs. cewt. qrs. Ibs. 
I. | 4cewt. of wheat-manure .. .. .. ;}1 13 1 20 a) 
II. | 24 ewt. of Peruvian guano .. .. -.|1 16 O 12 8 0 20 
Ill. | 1d ewt. of nitrate ofsoda .. . 1 7 «3 3é | 10 2! (94 
IV. ‘ ewt. of salt and 1} ewt. of sme 119 3 24/12 8 4 

of soda bie A Pea Rae Be fl 
| loss 
Ven ROM COURALU Es Sestasrectds.) sel) ton an Sholy yy Oy oa LO! ie eos ok |, 4 
VI. | Unmanured ao eee in WOO 

VII. | 2 cwt. of [eee of ammonia .. .. pony TREY Ode Sr 10; 3)5) 16 
VIII. | 32 bushels of soot . 1 13 3 24 6 3 4 


3. The special wheat-manure, which has a similar composition 
to that used in 1859, did not give as favourable a result as nitrate 
of soda and salt, nitrate of soda alone, sulphate of ammonia and 
guano. This result seems to prove that whilst on good land 
purely ammoniacal or nitrogenized manures may be most econo- 
mically employed as top-dressings for wheat, on naturally poor 
soils mixed mineral and nitrogenized manures are the most 
desirable. 

On such soils, especially when deficient in available phosphates, 
a manure, containing phosphatic constituents as well as nitrates 
and mane! salts, applied at the rate of 4 or 5 ewt. per acre, 
is likely to produce a heavier crop, and leave the land in a better 
condition, than nitrate of soda and salt. 

_ 4, Nitrate of soda alone gave not nearly so good a result as 
the same quantity of nitrate mixed with twice its weight of salt. 

This agrees perfectly with my experience of 1859; it should 
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therefore be an invariable rule to mix nitrate of soda with salt, 
when it is to be used as a top-dressing for wheat. 

5. Salt alone, prac ‘tically speaking, hardly produced any increase 
in the yield of grain, and slightly diminished the produce in straw. 

Salt, applied i in any quantity to cereal crops and to grass-land, 
certainly does not increase the produce. By chec king over- 
luxuriance it, to a certain extent, prevents the growth if rank 
grasses, and produces a finer her bage ; ; and in the case of cereal 
crops keeps the straw shorter, and thereby prevents their getting 
a at harvest-time. 

. Peruvian guano stands second on the list in point of effi- 
ied It gave, indeed, a very good result, having produced an 
increase of 12,), beonele of corn and 8 ewt. of straw, at a cost 
of 17. 12s. 6d. 

7. Ammoniacal salts and nitrate of soda appeared to increase 
very considerably the produce in straw. Top-dressings, con- 
sisting chiefly of ammoniacal compounds or nitrates, should 
iherefore be used in moderate quantities. If large quantities are 
put on the land, the sample of wheat is injured and the crop 
hikely to fall down, especially in wet seasons. 

8. Where soot can be purchased at from 6d. to 8d. per bushel 
it may be used with advantage, at the rate of 30 to 40 bushels per 
acre, as a top-dressing for wheat, when a larger outlay of money 
cannot be commanded, 

To enable the reader to catch at a glance the relative adyan- 
tages and the clear profit which was realized by each of these 
top- -dressings, I have constructed the following table. The wheat 
is valued at 64s. per quarter, the average price in the market at the 
time when it was Geshe: and the straw at 30s. per ton, as a 
usual selling price :— 


TABLE showing the Money Value of the Increase in Corn and Straw per Acre 
over the Unmanured Plot in Experimental Field, and the Clear Profit 
after deducting the price paid for Manures. 


] ] 
| | Money Increase in 


Cost of | 5 
Plot. | . i a Top-dressings. Clear Profit. 
| orn. | Straw. | 
| 2.8. d. | Saaatde |) sé. Sd: meee 
I. | 4 ewt. of wheat-manure |3 4 0 |0 9 44] 112 0)2 1 4% 
il. | 2} ewt. of Peruvian guano| 4 16 93 | 0 12 83] 112 6/316 7 
ILI. | 14 ewt. of nitrate of soda | 4 1 4 |016 1 1 10) 0; 35eieno 
nd Ize 
IV. Ne ewhct salt and 1d ewt.\! 5 s 9 |o19 2 | 113 ©} 494 2 
of nitrate of soda | pga 
V. | 3 ewt. of salt .. O10 OO. Zeck | 0 3) ORO ia 
Wil iUnmanwured! os, se cel is a . 
VI ‘2 ewt. of aia be of vo fe loa. 4 116 OMe toh 4 
{ ammonia . se 
VIII. | 32 bushels of soot . 3 | 010 2 | 016 © /iRee 
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We thus see :— 

1. That 14 ewt. of nitrate of soda and 3 ewt. of salt gave by 
far the most ‘profitable return of all the top-dressings. 

2. That guano gave a better return than sulphate of ammonia. 

on what Aleve was hardly any economical advantage in apply- 
ing salt alone as a top-dressing. 

4, That although the outlay for soot amounted to only 16s. per 
acre, it gave a eas profitable return than the most expensive 
top- -dressing ; in the list. 


Wuerar ExprerImMeNTs MADE IN 1861. 


In the experiments which I tried in 1861, the same top- 
dressings as in 1860 were employed, with the exception of soot, 
which was replaced by a manure called ulmate of ammonia, 

Having given before the com position of the other top-dressings, 
that of slnate of ammonia alone requires to be here inserted. 
A fair average sample produced the following results :— 


Composition of Ulmate of Ammonia. 


MGisturen.0) ts a SS oe 

*Organic matter and ammoniacal salts Bal Aral (Re BES 
Oxides of i iron, alumina, and traces of potash... 2°52 

Carbonate of lime See CCM Pao. ee ad ee me ere 

PRIMES IMAOMESIAS WCC oene gee Sure | eat en) dss 1°26 

AUC mis Nhe eeemee = Set oc mne SMA ceee eetme Oey 

100-00 

*Containinpnitropen| on 2) <6 es pe se eiee | LUe9S 
Equaltoammonia.. -. .. 2. eo «= er e«  IL4°49 


On further examination I found that this manure contains only 
2:05 per cent. of ammonia, in the shape of ammoniacal salts. It 
therefore hardly deserves the name of ulmate of ammonia,—a 
name which implies that most of the nitrogen present exists in 
the shape of ready-formed ammonia, which is not the case; the 
nitrogen, of which there is a considerable quantity, occurs in the 
shape of organic matter. The manure is, in fact, composed 
almost entirely of nitrogenized organic matters, such as wool and 
hair, which have been subjected to a peculiar process of prepa- 
ration, that renders them much more soluble, and thus more 
easily available for the use of plants than such refuse is in its 
usual condition, Shoddy and wool-refuse are far too insoluble to 
be useful as a top-dressing for wheat. But as wool-refuse contains 
a great deal of nitrogen, | was anxious to experiment with this 
preparation, which is called in commerce ulmate of ammonia. 

The field on which the experiments were tried had a second 
year’s crop of seeds in 1859, which was fed off by sheep. The 
land was clean and well cultivated. A portion of the soil was 
submitted to a mechanical and’to a chemical analysis ; it yielded 
the following results :— 
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Composition of Soil in the Experimental Wheat-Field ; Field No. 19 of 
the Royal Agricultural College Farm, Cirencester. 
a. Mechanical Analysis. 


Moisture .. . ah Ss ikaw 
Organic matter and Ww water ‘of combination ee PAROS 
Lime wat Sco Jace ween ey MUON RRR ees aaa mmm ear 
Fine clay «.; . wei da fas. | \ekes PARES TED 
Coarse clay and a 1 little sand ads + he specie mean Oe 

100°00 


Like most land in the neighbourhood of Cirencester, this soil 
contains very little sand that can be separated by washing. 


b. Chemical Analysis. 


Moisture ..  .. Bria, peli tpyk 
Organic matter and w water of combination .. 11°08 
Oxides of iron and alumina .. .. .. .. 14°25 
Carbonate aiilimel fils {iii to. | ee iipont cles Ore 
WUlMmabexof Mess (vem! ees Lee eeer melee eis bale 
Magnesia .. Bie be is 51 
Potash (sol. in acid solution) Gob oc oda 32 
Soda (sol. in acid By ore sal ab, Wop. Gp *05 
Phosphorie¢ acid Se B 10 


Insoluble siliceous matter “(chiefly clay). :- (O78 


101718 

This soil resembles much in composition that on which the 
experiments were made in 1860: both are calcareous clay-loams. 
There is, however, some difference between them. Field No. 19 
contains ne more clay, and rests on a less porous subsoil than 
field Nos. 3 and 5, on which the experiments were made in 
1860. On the iete No. 19 is inferior to Nos. 3 and 5, and 
probably not so uniform in its depth and general character as the 
latter. The whole of this field was in wheat. ‘Two acres of the 
most uniform portion of the land were carefully divided into 
8 equal plots, measuring exactly } acre. 

These plots were manured as follows :— 


Experiments, 1861. 
Rate of Cost of 


Plot. Manure applied. Dressing Manure 
per Acre. | per Acre. 


cwt. £ s. d, 

I. | Peruvian guano . ee 24 1 126 
Il. | Wheat-manure (the sa same as in 1 1860) rs 4 1 12,0 
Ill. | Nitrate of soda .. sce Cote REESE cic 13 LY a6. 


IV. | Unmanured x 
Vv eae of soda .. 1 1 
Common salt SEWN TE MTs) |e ue 3 
Vik. i@ommonsalt? ..j ea wee ans Pee einer 3 | ORNS: 
VII. | Sulphate of ammonia 2 1 
VILI. | Ulmate of ammonia .. 6 2 


ooo f 
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Last season we purchased a first-rate sample of nitrate of soda, 
containing in round numbers 97 per cent. of pure nitrate, at 
15. 10s. per ton, and sulphate of ammonia at 16/. per ton. 
Both these manures, therefore, were a good deal cheaper than in 
1860. The price of the guano was 13/. a ton. 

All the manures were finely sifted and mixed with coal- 
ashes, and sown on the 5th of April with Reeves’ broad-cast 
distributor. 

The effects of the top-dressing were most visible on the 
2 plots to which nitrate of soda was applied, on which the usual 
dark-green colour made its appearance in a few days, and could 
be observed for a long time afterwards. 

The effects of the sulphate of ammonia and the guano were not 
quite so soon exhibited, as was also the case with the special 
wheat-manure, 

For a long time no visible effects were produced by the ulmate 
of ammonia manure, but subsequently the wheat on Plot VIII. 
improved, and looked decidedly better than on the unmanured 
part of the field, though it never acquired such a deep green 
colour as that grown on the plots top-dressed with nitrate of soda 
and the ammoniacal manures. 

The crop was carefully reaped, and after threshing the com 
and straw, cavings and chaff were accurately weighed, and gave 
the following results :— 


Taste I.—1861. 


Showing the Produce’in lbs. and bushels of Wheat of the Experimental 
Plots, calculated per Acre. 


(Average weight per bushel, 62 lbs.) 


| 


Plot. VP tea: |) “rans 7] een. Pushels 
| Ibs. | Ibs | bush. Ibs, 

I. | 24 ewt. of Peruvian guano warn, 276.) 40 40 56 
II. | 4 cewt. of wheat-manure .. .. .. «=. 2512 | 16 40 44 
Ill. | 13 cwt. of nitrate ofsoda.. .. .. .-. 2776 | 26 45 12 
IV. | Unmanured ee xi ntio eee 1896 | 28 ol 2 
V. | 1, ewt. of nitrate of soda and 3ewt. of salt | 2784 | 32 45 26 
VI. | 3 ewt. of salt ate | SEN tees toatl ~ 2ad6: 10 "37 «52 
VII. | 2 ewt. of sulphate of ammonia eA de 2708 | 46 44 26 
VIII. | 6 ewt. of ulmate ofammonia .. .. .. 2392 | 36 39 10 


There was no appreciable difference in the weight of the wheat 
from the different plots. On an average it weighed 3 lbs. more 
per bushel than the wheat grown in the preceding year. 
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Showing the Produce in Straw, Cavings, and Chaff, of Experimental Plots, 
calculated per Acre. 


tons cwt. qrs. Ibs. ewt. qrs. lbs. ‘ewt. qrs. Ibs. tonsewt.qrs. lbs. 


(23 ewt. of Peruvian) p 
if 1 euano a ai ese als O22 2S lesa seein 
4 ewt. of wheat- We | 
Tia? a “feb abit 0/23 oj1 30 4 
{13 ewt. of nitrate of : 
s(t Wi tsodienPolete ff Lt Ome, 1S Soi Sy 1) VIG ote 
IV. | Unmanured .. O16 020g Sila 2 a6 1, LO) dees Os 
14 ewt. of nitrate of) | 
We soda, and\\3) cwt.>|/ 1 48). 10) 12} es) (208) A IOe. Greer TO 
of salt 
VI. | 3 ewt. area 7 | OMGun ORO ni On 20a ou On i 2) Le et 
|{2 cwt. of sulphate iy A ? | A 
VII. No Veeacaon 1 2) 2) 20) Vee de $24 153052 SG eae 4 
{6 ewt. of ulmate of 
ine oe “J 14 ‘Teselby poes,jis ores a ema men 


For the sake of better comparison, the increase per acre in corn 
and straw over the unmanured portion of the experimental field 
is stated in the next table :— 


TABLE showing the Increased Produce per Acre in Corn and Straw 
(including Cavings and Chaff) over the Unmanured Plot IV., in lbs. and 
bushels, 


Plot. Increase in Corn Increase in Straw 

| per Acre. per Acre. 

| 
lbs. bush. Ibs. tons cwt. qrs. Ibs. 
I. | 22 ewt. of Peruvian guano .. .. 592 9° (34) || 04 leo 
Il. | 4 ewt. of wheat-manure Ae be 604 9 42 Ot Sa: 
III. | 13 ewt. of nitrate of soda Ae ear 878 14: 210) e028 SSG 
v. {13 3 ewt. of nitrate of soda and 3 ewt.) 392 14 oe | 0 5 ase 
of salt .. oo oo o- oe So illl | 

Wile | "ScCwiteorisalti eo: os: of, 492 6" 50) O SIS torre2 
VII. | 2 ewt. of sulphate of ammonia... 830 13 22 | 0 6 92 14 
VIII. | 6 ewt. of ulmate of ammonia. an 504 8 8 On ey) eG 
1V. | Total produce of unmanured plot 1924 ole?) || PI Ores 


It will be seen that all the top-dressings produced a consider- 
able increase in corn, Nitrate of soda and salt, as in former years, 
gave the best return, though almost identical with that obtained 
from nitrate of soda alone. Previously, both in 1859 and 1860, 
the addition of common salt to nitrate of soda had an excellent 
effect upon the crop. The apparent inefficiency of this admixture 
in 1861 is the more surprising, as salt alone then produced an 
increase of nearly 7 bushels of corn. 

There are here several other anomalies against which we must 
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not shut our eyes, for a faithfully-recorded field-experiment, 
though it may not fully decide the question for which it was 
instituted, nevertheless is frequently useful in other respects, and 
at all events never mischievous in its practical bearing, like ex- 
periments which have been cooked so as to suit certain purposes, 
or to support a favourite theory. 

Amongst the anomalous results in the preceding table may be 
noticed the large increase in corn and straw obtained by sulphate 
of ammonia. ‘This increase is very much larger than that which 
was realized by its use in the preceding year, and likewise much 
larger than the increase obtained by Peruvian guano. Indeed 
the less favourable result which Peruvian guano appears to have 
produced in comparison with its effects upon the experimental 
wheat-crop in the preceding year, is one of the most remarkable 
of these anomalies. 

It is difficult, if not impossible, to recognise a reason why in 

one year guano should give a much more favourable result than 
sulphate of ammonia, and in the next the latter should beat the 
former by several bushels. We cannot attribute this variation to 
difference of soil, as the experimental field in 1860 resembled 
intimately in composition and general character that on whick 
the wheat experiments were performed in 1861. I can find no 
other solution for these and other difficulties and anomalies than by 
assuming that either the wheat-plant was not uniform in the experi- 
mental plots, or that the soil varied in depth and in its physica} 
character, so far as this is affected by the nature of the subsoil. 
» | have good reasons to believe that the soil indeed varies in 
depth in different parts of the field. As the subsoil is retentive, 
the surface on the more shallow parts of the field in wet seasons 
often will remain soaked with water, when in deeper places the 
excess of water can percolate to a greater depth before it is 
arrested by the subsoil. A larger portion of cultivated soil 
thus is left in a more perfectly drained condition, than on parts of 
the field where a retentive clay subsoil comes nearer to the 
surface. Where such inequalities in the depth of the soil exist, 
and where the subsoil is of a close, retentive character, the culti- 
vated portion of the soil must be much warmer in some places 
than in others. Under such circumstances field-experiments 
cannot furnish perfectly uniform results. 

The plant, moreover, on this field was not so uniform as I could 
have wished, affording in itself a strong indication of inequalities 
in the depth or character of the soil. Indeed the produce of a 
field when ascertained on several separate accurately-measured 
plots, say of 1 or $ acre each, is the best practical test I know for 
ascertaining whether a field is uniform in its character or not. 

Although the wheat experiments are vitiated to some extent by 
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circumstances over which I had no control, they are, nevertheless, 
practically useful in showing that a liberal outlay in the purchase - 
of nitrogenized top-dressings is attended with great profit, parti- 
cularly when the price of wheat is high. Nitrate of soda and 
salt are best adapted to stiffish soils in good condition, and a 
specially prepared mixed mineral and nitrogenized manure 
to the soils which possess rather a lighter character or are natu- 
rally poor. On light land I would recommend the following 
mixture, which I know from experience answers exceedingly well 
in an economical point of view :—14 ewt. of nitrate of soda, 
3 cwt. of common salt, 2 cwt. of Peruvian guano, and 40 bushels 
of soot. 

The guano should first be passed through a fine sieve, and all 
hard lumps be broken up,—a work which will be much facilitated 
by the addition of some sharp siliceous sand to the lumps. 

When sharp sand is not at hand, perfectly dry and sifted coal- 
ashes or burnt clay may be used instead. The nitrate of soda and 
salt should be passed in like manner through a fine sieve ; and as 
these salts are always more or less damp, and therefore dificuls to 
sift, it is well to mix them previously with a dry substance in the 
same manner as guano. The next step is to mix these sifted and 
finely-powdered manures with a sufficient quantity of burnt clay 
or coal-ashes to make up 20 bushels, These are finally mixed 
with the 40 bushels of soot. Thus we obtain 60 bushels of a 
manure, which will suffice for 3 acres. The 20 bushels which 
have to be used per acre will cost about 25s., and I have no doubt 
will be found a very economical and useful top-dressing for wheat. 

The following table will show the commercial results of the 
experiment, the wheat being valued at 50s. per quarter, the price 
at which it was sold, and the straw at 30s. per ton :— 


Tasie showing the Money Value of Increase in Corn and Straw per Acre 
over Unmanured Plot, and Clear Profit after deducting the Price paid 
Sor Manures. 


Bowe Increase in | Cost 
Plot. Se —| of Manure, | Cleat Profit. 
Corn. Straw. 
£3. dy |Eoasinids | £« sv Gh) Gregus 
I. | 24 ewt. Peruvian guano | 219 8 |0 6 44| 112 6] 118 6% 
II. | 4 wt. of wheat-manure | 3 0 5f 10 2 9F |. PY 12) 0) | -Tote3at 
III. | 14 cwt. of nitrateofsoda| 4 8 6 |012 6 | 1 2 6] 318 6 
lV. | Unmanured ts | ae 3 | 56 “te 
13 ewt. of nitrate of soda | 
v. te eat eee \ 4911 low. | 1 5 6| 916° 
VI. | 8 cwt.ofsalt..  . Dr tg cj Ws) OMG 2. 1 
yy |t2.. ewt. of sulphate off 2 0 
Wels I ampmoniayo. - SS) Bt |ONeO? Ti Tag Beene sy 
VI ie ewt. of ulmate of a 210 9 01l 3 9 ee 017 0 
monia ARIE; 
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This table is sufficiently simple and intelligible to need no 
further remarks on my part. I therefore conclude this report on 
wheat experiments with an acknowledgment of the obligations 
under which I am laid by Mr, Coleman, Professor of Agriculture 
in the Royal Agricultural College, for the practical assistance 
which he has kindly rendered me in carrying out the preceding 
experiments. 


Royal Agricultural College, Jan. 4, 1862. 


Iil.—Report of Experiments made at Rodmersham, Kent, on the 
Growth of Wheat by different descriptions of Manure, for several 
years in succession on the same Land. By J.B. Lawes, F.RS., 
F.C.S., and Dr. J. H. Giuzert, F.R.S., F.C.S. 


Ir is highly desirable, in a practical as well as scientific 
point of view, to determine, by means of careful experiments, 
whether or not the action of particular manures on particular 
crops is substantially similar in different descriptions of soil, and 
in different localities. With a view to provide information on 
this subject, a series of experiments was commenced in 1851 by 
Mr. Keary, on the Home Farm of the Earl of Leicester, at 
Holkham, in Norfolk; the results of which were published in 
this Journal in 1855 (vol, xvi., part 1), The crop selected was 
wheat, and the arrangement of the manures was the same as on 
some of the most important plots in the experimental field here at 
Rothamsted (Herts), in which wheat has been grown every year 
since 1844, Sir John M. Tylden, who is the president of an agri- 
cultural club in the neighbourhood of Sittingbourne, in Kent, the 
members of which are accustomed to make visits of inspection 
of experimental or good practical farming, some years ago 
induced the club to pay such a visit to Rothamsted ; after which 
they very liberally undertook to conduct, at their own expense, 
a series of experiments on the growth of wheat, the results of 
which would compare with those already obtained at Holkham, 
and with those of the experiments still in progress here at 

Rothamsted. 
Accordingly, a field of 33 acres, at Rodmersham, about 34 
miles from Sittingbourne, was set apart for the purpose, and 
divided into seven plots, of half an acre each, and the superinten- 
dence of the experiments was confided to Mr. George Eley, of 
Tong, who is the Secretary of the club. 

The soil of the experimental field is described by Mr, Eley as 
“a mixed clay, upon a chalk subsoil, lying from 4 to 6 feet below 
the surface.” The previous course of crops and management had 
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been as follows :—In 1853, turnips, dressed with 2 ewts. guano 
and 3 ewts. superphosphate of lime per acre, and the whole of 
the crop fed on the land; in 1854, barley ; and a good dressing 
of London dung for beans in 1855; this being the usual pre- 
paration for wheat in that locality. The land was, therefore, to 
use Mr. Eley’s words, “‘in a well-cultivated and fertile state.” 
It was, in fact, as the results will show, in higher condition than 
was desirable when the object was to determine the character of 
the exhaustion, and therefore the character of the manures 
required for the crop, in that particular soil, under the ordinary 
system of cropping and management adopted. The action of 
the different manures was, however, sufficiently characteristic 
after the first’'crop of wheat had been taken. 

The manures were always mixed at Rothamsted, from the same 
stocks as those employed for the Rothamsted experiments. The 
arrangement of the experiments, and the description and quan- 
tities of manure applied per acre, were as follows :— 

Plot 1. Unmanured. 
Plot 2. Mixed mineral manure, composed of— 
300 lbs. sulphate of potass. 
200 lbs. sulphate of soda. 
100 lbs. sulphate of magnesia. 
200 Ibs. bone-ash 
150 Ibs. sulphuric acid* 
Plot 3. Ammonia-salts, comprising— 
200 Ibs. sulphate of ammonia. 
200 lbs. muriate of ammonia. 
Plot 4. “ Ammonia-salts” (as plot 3), and “ mixed mineral 
manure ” (as plot 2). 
Plot 5. 540 Ibs. Peruvian guano. 
Plot 6. 2000 Ibs. rape cake. 
Plot 7. 14 tons farmyard manure. 

The above quantities were applied annually for the first three 
years of the experiments ; the arrangement was also the same for 
the fourth year, with the exception that in experiments 2 and 4 
the quantities of sulphate of potass were reduced from 300 Ibs. to 
200 Ibs., and of sulphate of soda from 200 Ibs. to 100 Ibs, per 
acre. In the fifth and sixth seasons the crop was grown without 
any fresh application of manure. 

By means of experiment 1, we ascertain the state of produc- 
tiveness of the land without any manure, and so prcvide a stan- 
dard by which to compare the effects of the different manures. 
By means of experiments 2, 3, 4, 6, and 7, it is ascertained 
whether a specially mineral, nitrogenous, or carbonaceous manure, 


j Superphosphate of lime. 


* Spagt. Live 
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or some combination of them, is the most effective; and by 
means of the guano (experiment 5), which is the cheapest so- 
called artificial manure containing a large proportion both of 
nitrogen and phosphates, we are enabled to judge whether 
increase of crop can be obtained profitably by the use of such a 
combination. 

The results obtained in each of the four years in which the 
manures were applied, in the two succeeding years without manure, 
and over the total period of six years, are given in a series of 
tables as follow (pp. 34-38) :-— 

Table I. The dressed corn per acre, in bushels and pecks, and 
the total corn per acre, in lbs. 

Table II. The straw (chaff, &c.) per acre, in lbs., and the total 
produce (corn and straw) per acre, in lbs. 

Table Il]. The increase per acre, by manure, of dressed corn 
(bushels and pecks), and of total corn (Ibs.). 

Table 1V. The increase, per acre, of straw (chaff, &c.), in lbs., 
and the increase of total produce (corn and straw), in lbs. 

Table V. The weight, per bushel, of dressed corn, and the 
proportion of corn to 100 of straw in the produce, ae in the 
increase by manure, 

In the first year of the experiments the unmanured plot gave 
about 324 bushels of dressed corn, and nearly 43 cwts. of straw 
per acre; the farmyard-manure gave only about 302 bushels of 
dressed corn, but rather more than 56 ewts. of straw; and the 
greatest increase obtained by any of the manures was between 
4 and 5 bushels of dressed corn, and between 15 and 16 ewts. of 
straw. It is obvious that, even unmanured, the condition of the 
land was almost as high as was compatible with the healthy 
growth and proper ripening of the crop—that it was, in fact, 
scarcely in a state to require manure at all, and therefore not in a 
condition to show very prominently the Pie erieristle action of 
the different manures employed. The best preparation would 
have been to grow a crop of wheat over the whole field without 
manure, before commencing with the special manures. It is 
unfortunate, too, that the manures were only applied during four 
consecutive years ; that during the two succeeding years, maou 
manure, the seasons were very unfavourable, and the land had 
become somewhat foul; and that the experiments were entirely 
stopped before the influence of the manures had ceased, and their 
whole effect been ascertained. 

Notwithstanding the unfavourable circumstances above men- 
tioned, the results of the experiments at Rodmersham are very 
valuable ; and, taking into consideration the very different con- 
dition of the ead, they are entirely confirmatory of the con- 
clusions that have been arrived at from experiments made 
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at Rothamsted, and elsewhere,: regarding the character of the 
manures required for the increased growth of wheat on land 
under the ordinary conditions of cropping and cultivation in 
our rotations. ‘They are, moreover, perfectly consistent with the 
experience of common practice on the point. 

It is worthy of remark that after the land had been well 
dunged, and grown a crop of beans, the greatest increase, 
especially of corn, obtained in the first year was where the 
manure was the most nitrogenous. Thus, the ammonia-salts 
alone, the guano, and the rape-cake, each gave 4 to 5 bushels’ 
increase of dressed corn; whilst the mineral manure, and the 
mineral manure and ammonia-salts together, gave only about 
1 bushe]. The ammonia-salts alone also gave rather more in- 
crease of straw than any of the other manures—more even than 
the mixed mineral manure and ammonia-salts together. The 
produce of the unmanured plot in the second and succeeding 
years showed, however, that the condition of the land had then 
become reduced ; and it is, therefore, from the average results of 
each of the different manures taken over a series of years, that 
we shall be able best to judge of the character of the exhaustion 
induced by the growth of the wheat crop in that particular soil. 

It is proposed to make a few comments: first, on the produce 
during the four years of the application of the manures ; secondly, 
on that of the two years after the cessation of the manuring, 
showing the influence of the residue of the manures previously 
applied; and then on the total amount of increase obtained in 
the six years by the different manures, 

Plot 1. Unmanured—As already observed, the produce with- 
out manure was, in the first year, about 32} bushels of dressed 
corn and nearly 43 cwts. of straw. In the five succeeding years 
it was, respectively, 254, 243, 193, 74, and 154 bushels of dressed 
corn, and about 224, 24, 304, 144, and 164 cwts. of straw. But, 
a part only of this great reduction in the produce was due to the 
reduction of the condition of the land as affected by previous 
manuring ; for, as already said, in the last two years of the experi- 
ments the seasons were unfavourable and the land had become 
somewhat foul. Excluding the first year, the average produce 
of the next three years was 23} bushels of dressed corn, and 
254 ewts. of straw; and the average of the five years, without 
manure, that is, excluding the first year and including the last 
two unfavourable seasons, was 184 bushels of dressed corn and 
213 ewts. of straw. Here at Rothamsted (Herts) where wheat 
had been grown without manure for a dozen previous conse- 
cutive years, the average produce of the same five seasons was 
16 bushels of dressed corn and 14} ewts. of straw, or 24 bushels 
of dressed corn and 7 cwts. of straw less than at Rodmersham 
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(Kent), But as a standard by which to compare the effects of 
the different manures during the four years of their application 
in the Kent experiments, it will be necessary to take the average 
of the first four years without manure, which was 253 bushels of 
dressed corn and about 30 ewts. of straw; against which there 
were at Rothamsted (Herts), over the same seasons, only 172 
bushels of dressed corn and about 154 ewts. of straw, or not 
much more than two-thirds as much corn and half as much 
straw as at Rodmersham. 

Plot 2. Mixed Mineral Manure.—This manure supplied 
potass, soda, lime, magnesia, phosphoric acid, and sulphuric 
acid ; in fact, an abundance of nearly all the mineral constituents 
required by the crop, excepting silica. ‘The average annual 
increase it yielded, over the four years of its application, was 
about 3 bushels of dressed corn and 54 ewts. of straw. This was 
almost precisely the same amount of increase of corn as was 
yielded by the same manures over the same seasons here at 
Rothamsted, but nearly 4 cwts. more straw. 

Plot 38. Ammonia-Salts alone.—The quantity employed con- 
tained much more nitrogen than could be taken up by the increase 
of produce, and quite as much as can be employed for the average 
of soils and seasons without getting an over-luxuriant and laid 
crop. The average annual increase yielded over the four years 
of the application was about 6 bushels of dressed corn and nearly 
13 ewts. of straw. This, again, was almost exactly the same 
increase of corn, but nearly twice as much increase of straw, as 
was obtained by the same manure, in the same seasons at Rotham- 
sted, after their application there for a dozen years consecutively. 
, Both at Rodmersham and at Rothamsted, then, ammonia-salts 
alone increased the wheat-crop, for a series of successive years, 
considerably more than did mineral manure alone. 

Plot 4. Mixed Mineral Manure and Ammonia-Salts——This 
manure supplied the same mineral constituents as in experiment 2, 
and the same amount of ammonia, or nitrogen, as in experiment 
3; but it contained no carbon, of which about 40 per cent. of the 
dry substance of the crop consists. ‘The average annual increase 
it yielded over the four years was about 8 bushels of dressed corn 
and 21 cwts. of straw; or about 5 bushels more corn and 15} ewts. 
more straw than by the mineral manure alone, and about 2 bushels 
more corn and 8 cwts. more straw than by the ammonia-salts 
alone. 

It has been seen that both mineral manures alone, and ammo- 
nia-salts alone, yielded almost identically the same amounts of 
increase of corn over the first four years of the experiments at Rod- 
mersham (Kent) as they did over the "same years at Rothamsted 
(Herts), where wheat had been grown for a dozen previous con- 
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secutive years. The increase of straw by each of these manures, 
used separately, was, however, greater in the Kent experiments 
than at Rothamsted. The effect was altogether different when 
the mineral and nitrogenous manures were used together ;—the 
combination yielding an average annual increase of about 21 
bushels of corn and 224 ewts. of straw at Rothamsted, against 
only 8 bushels of corn ‘and 21 ewts. of straw at Redmersham. 
Not only was the annual increase of both corn and straw the 
greater at Rothamsted, but: the actual produce per acre, per 
annum, of dressed corn, was greater by about 54 bushels; though 
that of ‘thee straw was about 13 ewts. less. 

In both localities, then, the mixed mineral and ammoniacal 
manure greatly increased the crop, and the increase was greater 
when the two were used together than when each was used 
separately. But at Rodmersham, where the land was in compara- 
tively high condition, the heavy manuring tended to over- 
luxuriance, and excessive proportion of straw ; whereas, at 
Rothamsted, with an average of about half a ton less total pro- 
duce per acre per annum, there was a considerably greater actual 
amount of corn, and of course a greater proportion of corn to 
straw, and also a greater increase of both corn and straw. 

Plot 5. Guano.—The guano employed supplied a large 
quantity of phosphate of lime, small quantities of alkaline salts, 
and rather more than four-fifths as much ammonia or nitrogen 
as the quantity of ammonia-salts of experiments 3 and 4. It 
yielded an average annual increase of about 14 bushel of dressed 
corn, and 4 cewts. of straw more than the ammonia-salts alone ; 
and only about 4 bushel of dressed corn and 3} ewts. of straw 
less than the mixed mineral manure and ammonia-salts together. 
It will presently be seen that the guano gave far more increase, 
in proportion to its cost, than any of the other manures. 

Plot 6. Rape-cake-—The amount of rape-cake employed would 
contain rather more nitrogen than the ammonia-salts of experi- 
ments 3 and 4, but in a condition in which it would be more 
slowly rendered available for the plant; it would contain a con- 
siderable quantity of mineral constituents ; also a large amount of 
carbonaceous matter, yielding carbonic acid in the soil. It gave 
only the same average annual increase of corn (about 8 bushels), 
and 6? ewts. less straw than the mixed mineral manure and 
ammonia-salts (plot 4), which contained a less total amount of 
nitrogen, and no carbonaceous matter whatever. This is per- 
fectly consistent with results obtained at Rothamsted, which show 
the non-utility of supplying carbonaceous manure for wheat and 
other grain-crops. 

Plot 7. Farmyard Manure.—The quantity employed would 


contain more of every constituent, mineral and organic, than the 
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crop to be grown; and it would supply a large amount of ayail- 
able silica, and a large amount of carbonaceous matter beyond. 
that of any of the other manures. Notwithstanding this, it gave, 
over the four years of its application, an average annual produce’ 
of about 3 bushels less dressed corn and about 113 ewts. less 
straw than the mixed mineral manure and ammonia-salts ; and 
about 24 bushels less corn and about 8} ewts. less straw 
than the guano—neither of which would supply either silica or 
carbonaceous matter. This result .is also perfectly consistent 
with that obtained at Rothamsted and elsewhere. It is not to be 
concluded from this, however, that the farmer may with impunity 
grow large white-straw crops by means of artificial manures 
without a due supply of farmyard manure to the land at some 
period of the rotation. 

Thus, the results obtained during the four years that the 
manures were applied, showed that mineral manures increased the 
wheat-crop but little, ammonia-salts much more, mineral manures 
and ammonia-salts used together more than either, or both, 
used separately ; that Peruvian guano, containing both mineral 
and nitrogenous constituents, gave a considerable amount of 
increase; but that carbonaceous manures had no perceptible 
effect. They further showed that the condition of the land was 
higher than was desirable for the purposes of the experiments, 
the result of which was, not only that the seasons set a limit to 
the amount of crop, and therefore to that of the increase produced, 
below that which-the manures might otherwise have yielded, but 
that the increase consisted of a very undue proportion of straw. 


The first season after the cessation of the manuring (1859-60). 
was a very unfavourable one, and the produce on the permanently 
unmanured plot was only 74 bushels of dressed corn, and about 
144 ewts. of straw. The next season (1860-61) was not very 
much better, and yielded, on the same plot, only 154 bushels of 
dressed corn, and about 163 ewts. of straw. But the whole of 
this decline of crop is not to be attributed either to gradual 
reduction of the condition of the land, or to the badness of the 
seasons; for, as already noticed, the land, which had for the 
first few years been very clean, had, by this time, become some- 
what foul by the continuous cropping. 

Although the produce of the continuously unmanured plot, 
which supplied the standard by which to compare that of the 
others, was so much less during these two concluding years of the 
experiments, the average increase of dressed corn on the other 
plots, due to the residue of the manures previously applied, was, 
in every case excepting that of the rape-cake, even somewhat 
greater than during the seasons of the application. The increase 
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of straw was, however, in every.case excepting that of the farm- 
yard manure, less than formerly, and generally very much less. 

Thus, the amounts of increase obtained for two years after the 
application of the manures had been stopped, further show that 
the condition of the land was too high for the full action of the 
manures in the years of their application. They also show that 
their influence was not even then exhausted ; and further evidence 
of this is to be found in the fact, that calculation leads to the 
conclusion that, in these Rodmersham experiments, there was a 
less proportion of the nitrogen supplied in the manures in the 
four years, recovered in the increase of the six years, and in 
some cases much less, than is sometimes recovered in the crop 
immediately succeeding the application of a mitrogenous manure. 
Under favourable circumstances, from 40 to 50 per cent. of the 
nitrogen supplied in an artificial manure for wheat may be 
recovered in the increase of a first crop. But it is estimated that, 
in the cases of the rape-cake and of the ammonia-salts alone, 
there was only about one-fourth, and in those of the mineral 
manure and ammonia-salts, and of the guano, under 40 per cent. 
of the nitrogen supplied in the manure of the four years recovered 
in the increase of the six years. 

It will still be useful to give an estimate of the value of the 
increase so far obtained, by the side of the cost of the manures 
applied in one or two of the experiments. 

The mixed mineral manures of plot 2 were far too expensive 
in proportion to the amount of increase they yielded, for it to be 
at all worth while to reckon the cost against the increase in their 
case. Looking to the objects in view, it was still quite essential 
to have the evidence of direct experiment as to their effect. 

Ammonia-salts are, generally, neither so cheap a source of 
nitrogen, nor are they, when used alone, so good a manure for 
corn-crops as Peruvian guano, which contains a large proportion 
of phosphates as well as nitrogen, Rape-cake, though a recog- 
nised manure in the market for wheat, acts somewhat more 
slowly for the amount of nitrogen it contains than guano. It 
will be well, for the sake of comparison, to show the cost of the 
manure, and the value of the increase of the three manures— 
rape-cake, ammonia-salts, and Peruvian guano. ‘This is done in 
the following table (p. 44). 

Reckoning the value of the increase against the cost of the 
manures, there is a considerable margin in favour both of the 
ammonia-salts and the guano, but particularly of the guano. The 
evidence further goes to show that these active nitrogenous 
manures are by no means fully exhausted in the first year of 
their application. The quantity of guano used —nearly 5 ewts. 
to the acre—was, however, much more than is usually applied ; 

indeed 
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Taste VI. 


Manures applied per acre Increase obtained per acre - 
in 4 Years. in 6 Years. 
a ighaare | s Jal 
Corn. Straw. nue A salt Dif- 
Price 1 a . ference. 
Description. Quan per Price Price | Manure. | Increase. ‘ 
“| Ton, | Bushels.| per |Cwts.!. per | 
’| Bushel. Cwt. | 
1 DS. || aioe Ss. d. eh zg ale, s. d.| £. s. d 
tape-cake . . . | 8000] 5 10 463 7 Oj) 75E |) 1 6S} 1912) VONN2) 4a 86 
Sulphateof Ammonia, 800 | 15 0 P 
Muriate of Ammonia | 800 | 20 0 \ 36 2 ea Pr eC 2 J 
Peruvian Guano. . | 2160 | 12 10 453 7 OV NZ 11 S12) PD ers S2ao maa: 


indeed, much more than it is desirable to apply in ordinary 
practice. Nor should it be inferred from the plan and results of 
these experiments, that the practice of growing a series of corn- 
crops by means of artificial manures is to be recommended. But 
when these results are considered by the side of those obtained at 
Rothamsted, Holkham, and elsewhere, and with the light of the 
common experience of almost every arable district of the country, 
the practical conclusion undoubtedly is, that highly nitrogenous 
manures much increase the produce of grain-crops under the cir- 
cumstances in which these are generally grown in our rotations. 

Peruvian guano, which contains a large quantity of phosphates, 
as well as nitrogen-yielding matter, is one of the best artificial 
manures for wheat; and 2 to 3 ewts. per acre, sown broadcast 
before the seed, and harrowed into the land, will generally be 
sufficient. When ammonia-salts are used, about 2 cwts. per acre 
may be employed, and 1 to 2 ewts..of superphosphate of lime 
should at the same time be applied. The above quantities are 
such as should generally be employed when the grain-crop is 
grown in the ordinary course of rotation, and the land is con- 
eed to be not highly enough jam to carry as heavy a 
crop as the average of seasons will well ripen. 

But another great advantage to the farmer of the nitrogenous 
and phosphatic manures now in such general use is that, provided 
the land be well dunged once in the course of the rotation, he 
may, without injury to it, by their means frequently take an 
extra grain-crop in the course ;—for example, barley or oats 
after wheat, as the description and condition of the soil and the 
locality may indicate. In such cases, 14 time or twice as much 
of the artificial manure should be used as when the crop is grown 
in the ordinary rotation. 


G00") 
IV.—Farmyard Manure. By J.B. Lawes, Esq., F.R.S., F.C.S.* 


FARMYARD manure is generally looked upon as the natural 
manure of our crops. Artificial manures, on the other hand, are 
frequently supposed to be mere stimulants; and the very fact 
that but a small quantity of them may produce as much increase 
of crop as a very large quantity of farmyard manure is brought 
as an argument against the use of the artificial manures. <A few 
observations upon the sources and the composition of farmyard 
manure may therefore be of service. 

It is well known that the straw of our corn-crops and the solid 
and liquid excrements of horses and other animals fed in the 
stables, sheds, and yards, are the substances which contribute to 
form the heterogeneous mass called farmyard dung. Let us esti- 
mate what proportion of these various matters will, under given 
circumstances, be included in the complex mass, and thence 
endeavour to arrive at some conclusion as to its composition. 

Suppose the case of a farm of 400 acres farmed on the 4-course 


Total ric Acid,| _ | Nitrogen 
rad ‘Metter ae Ties: Potash. | Nitrogen. age 
(ash). Pare of )Ammonia. 
ime. 
Ibs. Ibs. lbs. Ibs. Ibs. Ibs. 


100 acres roots; half the 
crop=6 tons per acre, 
consumed at home, 
give as manure 

100 acres barley: at 
2500 Ibs. straw per 
acre; 1-5th reckoned 
as food, and 4-5ths as 
litter, give as manure | 

100 tons of hay con- | 
sumed at home, give)} 94,080 | 14,818 | 2267} $8,124 | 38,808 | 4,624 
as manure Bal ee 

100 acres of wheat: i 


29,568 | 7,741 | 1686 | 2,411] 2,512 | 3,050 


11,138 916 1,574 


———_ 
_ 
(Je) 
n 
oo 
oo 
oo 


3000 Ibs. straw per 
acre; 1-5th reckoned 
as food, and 4-5ths as 
litter, give as manure 
Corn = 43,800 Ibs. o 
oats, consumed by 
horses, give as ma- 
Te ook weadued ieaae 
20 tons of oilcake 3) 


235,200 | 14,850 | 1634] 1,948 | 1,746 | 2,120 


seed, rape, and cotton 
seed), consumed at 
home, give as manure 


9,950 | 3,295 2507 963 2,185 | 2,653 


|—-——- 


Total, 94 -v.| 574,645) | 53,040 9497 10,236 | 12,209 14,825 


* This short treatise, which is extracted from an unpublished pamphlet by 
the author’s permission, will be found highly suggestive as to the economy of 
fertilisers—P.H.F, ~ 
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system, that half of the roots and 100 tons of hay are consumed 
at the homestead, and that the whole of the straw of the corn- 
crops is retained at home as food and litter. Let it further be 
assumed that 12 horses have corn equal to 10 lbs. of oats per 
head per day, and that about 10s. per acre are expended in the 
purchase of cake for feeding stock. Under these circumstances 
the preceding table shows the amounts of the matters enumerated 
entering into the home manures of the farm in the course of the 
year. 

These are, as nearly as can be reckoned, the average amounts 
of the constituents enumerated that would contribute to the home 
manure of the farm annually. But farmyard manure in the 
fresh state and before it has undergone much decomposition, con- 
tains about 70 per cent. of water, or 7 parts of water to 3 parts of 
dry matter. The 574,645 Ibs. of dry matter would thus be com- 
bined with 1,340,838 lbs. of water, making together 1,915,483 
Ibs. = 855 tons (or an average of about 84 tons for each of the 100 
acres of root-crop), of fresh un-decomposed dung. n this state its 
composition, per cent. and per ton, would be as follows :— 


Phosphoric | 
Total Acid, Nitrogen 
ha eae Mineral | reckoned as Potash. Nitrogen. | calculated as 
matter. | Matter. | Phosphate | Ammonia, 
of Lime, 
Per cent 39 30:0 PLT 0*50 0°53 0°64 0°77 
|) libs: Ibs. Ibs. Ibs. Ibs. lbs. 
Per ton ei 672 62°0 OO 12:0 | 14°3 17°3 
| | 


This is the composition of the fresh undecomposed dung cal- 
culated from the average composition of the matters which are 
supposed to enter into it. 

The proportion of total dry matter given above is rather higher 
than the average of results obtained at Rothamsted with good 
box-dung ; it is also higher than the average of the results given 
by Boussingault; but is lower than the amount given by Pro- 
fessor Voelcker for fresh dung. 

The amount of mineral matter found by analysis in farmyard 
manure is generally at least once-and-a-half or twice as much as 
that contained in the clean food and litter, owing to the admix- 
ture of dirt. The amount of mineral matter in fresh dung 
due to the mineral constituents of the food and litter will pro- 
bably seldom be much more than 3 per cent., but in rotten 
dung that has not wasted by drainage it may be considerably 
more. 

The calculated amount of nitrogen given above is almost 
exactly the mean of the results of Boussingault and Voelcker on 
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fresh dung, but it is rather less than has been found at Rothamsted 
in good box-dung. 

But farmyard manure undergoes very considerable diminution 
by decomposition, and especially when carted out and formed 
into clamps. Hence the land would not receive so large a quan- 
tity of matter as has been above estimated. The amount of 
organic matter diminishes very considerably, and in rotten dung 
the proportion of water is generally higher than above supposed. 
It also too frequently happens that both mineral matter and nitro- 
gen are allowed to go to waste by drainage or other mismanage- 
ment. Otherwise, as the organic matter diminishes, the amount 
both of mineral matter and of nitrogen should increase in propor- 
tion to a given weight of the manure. 

The composition and value of the manure is also very depend- 
ent upon the quality of the food consumed by the animals that 
help to produce it. Thus, if the same amount of dung had been 
produced from the same materials above mentioned, excluding 
the 20 tons of oilcake, the yard of manure would have contained 
2185 lbs. less of nitrogen, equal to 2653 lbs., or considerably 
above a ton, less of ammonia; and every ton of the dung would 
have contained nitrogen equal to only about 14} lbs. instead of 
about 174 lbs. of ammonia. In the one case the dung would be 
called poor, and in the other the farmer might congratulate him- 
self on having a yard of moderately good dung. Yet the whole 
weight of dry substance added by the oilcake to each ton of 
dung would only be about 11 lbs.! a quantity which is so small 
that neither the man that loaded the cart nor the horse that drew 
the dung to the field would detect it. If 40 tons instead of 20 
tons of oilcake had been employed with the same amount of 
litter, only about another 11 lbs. of dry substance would be added 
to each ton of the manure, but the yard of manure would then be 
equal in quality to rich box-dung. In fact the consumption of 
400]. worth, or about 40 tons of cake, would only add about 10 
tons of dry substance to the manure heap, whilst the weight of 
Peruvian guano obtained for the same money would be about 
30 tons. 

It is quite immaterial to the growth of the crops whether the 
additional amount of nitrogen be purchased 1 in the form of oil- 
cake and so supplied to (eneeh oa the farmyard manure, or 
whether it be purchased and applied in the form of artificial 
manure, provided only that the requisite mineral constituents are 
not wanting. It is also a matter of indifference to the crops 
whether the necessary mineral constituents are supplied in the 
form of the excrements of animals or of artificial manures. The 
question is entirely one of economy, depending chiefly on the 
relative prices of meat and corn and of cattle foods and artificial 
manures, 
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AVERAGE ComposITIon, Per Cent. AND PER Ton, OF VARIOUS KINDS OF AGRICULTURAL 
Propuceg, &c. 


Per Cent. Ibs. Per Ton. 
ae aoe | 
Total, |} weooue Total phoric 
Total Prise _ Acid, : Tota! i ; 
Dry | Mineral reckoned | Potash, LEN Dan aes recta Potash. a 
Matter. (ash), | 28 Phos- “| Matter. (Ash), | 28 Phos- Bet 
| phate of phate of 
of Lime. Lime. 

1. Linseed-cake .. | 88°0 | 7:00 4°92 | 1°65 | 4°75 | 1971 | 156°8 | 110°2 | 37°0 | 106*4 
2. Cotton seed-cake | 89'0 , 8°00 7°00 | 3°12 | 6°50 | 1994 | 179°2 } 156°8 | 70°0 | 145°6 
3. Rape-cake -- | 89°0 | 8°00 5°75 | 1°76 | 5°00 | 1994 | 179°2 | 128°8 | 39:4 | 112°0 
4, Linseed .. .. | 9U°0 | 4°00 3°38 | 1°37 | 3°80 | 2016 89°6 75°7 | 30°7 85°1 
5. Beans eee eee 420) 3200 2°20 | 1°27 | 4:00 | 1882 67°2 49°3 | 28°4 89°6 
6G. ‘Peas eomiccciceweS soul eL40 1°84 | 0°96 | 3°40 ] 1893 53°8 41¢2 | 21°5 763 
7. Tares oe ec AP SYS 2910/0) 1°63 | 0°66 | 4°20 | 1882 44°8 36°5 | 14°8 94°] 
8. Lentils .. .. | 88°0] 3:00 1°89 | 0°96 | 4°30 | 1971 67°2 42°3"| 21°5 96°3 
9. Malt dust «- | 94*0, | 8°50 5°23 | 2°12)| 4°20 | 2106 | 190°%4 \1l7el p47 94° 
10. Locust beans .. | 85°0 | 1°75 5 is 1°25 | 1904 | 39°2 Le - 28°0 
11. Indian meal .. | 88-0 | 1:30 3 Osop ||. SOME o 29°1 25°3 7°8 40°3 
125 Wibeat a. een 6070) 1 e770 1°87 | 0°50 | 1°80 | 1904 38°1 420} Lee 40°3 
13. Barley: 9 <2)))<.19|08£20) || 2520 1°35 | 0°55 | 1°65 | 1882 49°3 30°2 | 12°3 37°0 
V4 Male sew en) 1) 9520) 12160 1°60 | 0°65 | 1°70 | 2128 58°2 35°8 | 14°6 38°] 
15 Oatseria-s, ose Cos OVEeoo 1°17 | 0°50 | 2°00 | 1926 63°8 2672) |) iie2 44°8 
16. Fine pollard .. | 86°0 | 5:60 6°44 | 1°46 | 2°60 | 1926 | 125°4 | 144°% | 382°7 58°2 
17. Coarse Belares 86°0 | 6°20 7°52 | 1°49 | 2°58 | 1926 | 138°9 | 168°4 | 33°4 | 57°& 
18) eBrante et. - | 86°0 | 6°60 795: | W245.) 2°55 | 1926 |) 14728) | 0 7selaito2b 57*J 
19. Clover-hay -- | 84°0 | 7°50 1°25 | 1°30 | 2°50 | 1882 | 168°0 28-0 | 29°1 56°C 
20. Meadow-hay .. | 84:0 6°00 0°88 | 1°50 | 1°50 | 1882 | 134°4 19°7 | 33°6 33° 
21. Bean-straw sey | tee aie ota) 0°90 | 1°11 |} 0°90 | 1848 | 124°3 20°2 | 24:9 | 20: 
22. Pea-straw sie S20) | an96 0°85 | 0°89 se 1837 | 1383°3 19°0')) 199 nic 
23. Wheat-straw .. | 84°0 | 5°00 0°55 | 0°65 | 0°60 | 1882 | 112*0 12°3 | 14°6 13°4 
24, Barley-straw .. | 85°0 | 4°50 0°37 | 0°63 | 0°50 | 1904 | 100°8 8°S | 14°1 11s 
25. Oat-straw 2 83°0 | 5°50 0°48 | 0°93 | 0°60 | 1859 | 128°2 10°7 | 20°8 13% 
26. Mangold-wurtzel 12°5 | 1°00 |, 0°09 | 0°25 | 0:25 | 280} 22:4 22056 56 
27. Swedish turnips | 11:0 | 0°60 | 0°13} 0°18 | 0:22 | 2463) 13-4 2°9 | 4°0 af 
28. Common turnips 8°0 | 0°68 0°11 | 0°29 | 0°18 1793} 15*2 235) 6°5 4+( 
29. Potatoes .. 24°0 | 1°00 0°32 | 0°43 | 0°35 5373| 22°4 722 9°6 7° 
305 Carrots). ercillown | n0470 0°13 | 0°23 | 0-20 3024) 15:7 2°9 ya 4c) 
31. Parsnips .. .. | 15°0 | 1°00 0°42 | 0°36 | 0:22 336 22°4 9°4 Bik 48 


V.—Recent Improvements in Haymaking. By Mr. T. Bowtcx, 
Stoneleigh Abbey Farm, Warwickshire. 


Prize Essay. 
Ir has often been remarked, that while other branches of farm 
management have made rapid progress of late years, this depart- 
ment of the husbandman’s calling remains nearly at a standstill. 
This view is in one respect correct; in another, its aecuracy is 
questionable. The process of making hay—its manipulation 
so as to convert a growing juicy leaf into fodder in a state of dry 
fragrant preservation—is no doubt much the same as ever; be- 
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cause the essential conditions for doing this on a large scale are 
beyond man’s control ; and what he has to do is, simply to make 
the most of the opportunities presented to him. Therefore the 
old adage, “ Make hay while the sun shines,” still holds true, 
and will do so as long as haymaking is practised. But, on the 
other hand, more hay, and of better quality is now grown, con- 
sumed, and brought to market than formerly. A quarter of a 
century ago the parish of Kenilworth did not sell twenty tons of 
hay annually ; and that limited quantity had in some cases little 
care bestowed upon it beyond being turned a few times in the 
swathe. Now at least one hundred and twenty tons of choice 
produce are each year sent tomarket. These facts may be taken 
as an average sample of the position of our Midland districts 
then and now: if some places could show a better account, others 
would be as far behind us. 

Very fortunately our subject does not require a full description 
of the art and process of haymaking, otherwise we should be 
tempted, after the example of other agricultural writers, to follow 
the Middlesex account, either with or without an acknowledgment. 
We speak only of such improvements as are ‘recent ;” and we 
are warranted in assuming that this word refers rather to modern 
as contrasted with old-fashioned ways than to any given term of 
years, An advanced farmer may have adopted, for ten years or 
more, practices which, to the world at large, are quite recent 
introductions. 

It is evident, therefore, that these improvements must come 
under one or other of the following divisions :— 


I. L&sSENED EXPENSE IN THE DIFFERENT OPERATIONS ; or, 
II. INCREASE IN THE QUANTITY OR QUALITY OF THE PRODUCE. 


Although those persons who make a business of contracting 
for haymaking in its season are unwilling to submit to lower 
prices than formerly—say, for a crop of about 30 ewt, 15s. 
per acre for the complete job, including thatching—yet this 
does not prove that the process is not now more economi- 
cally managed. Crops are generally heavier; such persons 
usually lack the aid of improved machinery; while, apart 
from this, the rise in wages is of itself sufficient to account for 
the price remaining comparatively the same. A century and a 
half ago an able-bodied man’s wages in this locality was 6d. 
per day in summer, and 5d. in winter; they are now from 12s. 
to 14s. per week, while the increase in his comforts is by 
no means in the same proportion. And besides, the rates for 
work of the same character differ greatly in different localities. 

VOL, XXIII, q E 
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A published statement of the cost of haymaking at Frocester 
Court, in Gloucestershire makes the hand-mowing only 2s. 6d. 
per acre, with 9d. for beer. The entire cost of haymaking is 
entered, in 1851, at 7s. Gd. per acre over 123 acres; in 1852, 
at 8s. 8d.; in 1856 and 1857, at 8s. In 1859 the mowing- 
machine was used, in addition to the hay-tedders and horse-rake ; 
and the whole cost of manual labour in mowing, making, carry- 
ing, ricking, and thatching 170 acres was only 6s. per acre. 
Now here, with an average breadth of 200 acres or thereabouts, 
mowing by hand has ranged, in the past seven years, from 4s. 6d. 
to 6s. per acre; while the whole operation, including thatching, 
has varied from 17s. to 11s. 6d. per acre; which price we have 
not got below, even with the use of the mowing-machine, in the 
last two years. These, however, have been seasons of great 
summer rainfall, as the following extract from our register 
shows :— 


Rainy Days. Depth of Rain. 

June. July, June. July. 
Utah» a5 55 4 8 2°51 2°48 
SHON ee Piece Dela: 8 2°45 2°95 
S60) SIP rat 12 5°70 195, 
LEG Pes 25 3°01 4°30 


A glance at these notes also proves most incontestably that, 
under any species of management, the state of the weather has 
much to do with haymaking results.* In the two drier years hay 
was well and easily got; while in the two latter, the operation 
bore a complete contrast to our earlier experience. In 1860 in 
particular the chief difficulty was how to make hay in cloudy 
weather alternating with pouring rain; and the chief lesson learnt 
was, that a strong staff of hands is essential. We managed, with 
one of Burgess and Key’s implements, to dispense with half-a- 
dozen able-bodied mowers, while another half-dozen were also 
frequently taken from their work on pressing occasions. As 
regards the mowing-machine in that unfavourable season, 
although there were many annoyances arising from stoppages 
among tangled and heavy crops, yet we never lost an hour’s 
carrying by keeping it at work, while it-gave us a power over 
the whole operation which could not otherwise have been 
obtained. 

This, therefore, leads us to refer. to improved machinery as 
affecting the first branch of the subject. The haymaker, horse- 
rake, and mowing-machine, have tended greatly to diminish the 
amount of manual labour needed. ‘The former implement has 


* See Addendum on haymaking in a wet climate, p. 62, infra. 
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been more or less before the public for the past fifty years ; yet 
even now we probably do not turn it to as much account as 
might profitably be done. Though many improvements have 
been made, its principle still remains unchanged. As to the 
best mode of proceeding, we are favoured with the following 
details, taken from his own practice, by one of the largest manu- 
facturers of this class of implements.* ‘Our mode of hay- 
making,” he writes, “is to put the tedding-machine into opera- 
tion as soon as the scythes have got a fair start ahead, and to 
work the machine across the swathes obliquel 'y —generally endea- 
vouring to work with the wind sideways to prevent the hay being 
blown on to the horse. If the crop is unusually heavy, so that 
the tines of the machine cannot get hold of it all at one turn, we 
recommend that the field be twice gone over, the revolvers being 
a little raised from the ground the first time, and then lowered 
for the second bout sufficiently to complete the spreading after 
the grass has been allowed to lie for a few hours ; the next ope- 
ration with the machine should be performed with the second or 
backward motion. After reversing the action of the machine, 
the tines should be lowered till they just touch the ground ; you 
will then turn over and lighten up the hay, without knocking it 
about as much as the first action does: we recommend that the 
use of the reverse action be continued until the hay is completely 
made. 

“Tn selecting machines for preparing hay, we do not consider 
there is anything saved by purchasing those at a low price. It 
is also very important to select a strongly-made machine, with 
the main driving-wheel separate from the road-wheel, so that, in 
case of accident, it can be easily replaced without loss of time. 

“It is generally acknowledged that hay made by machine is 
much better than that made by hand. As to the quantity of work, 
we consider our machine equal to twenty or thirty labourers ; 
and as there are two strong springs to each fork-bar, the scatter- 
ing is far more perfectly performed than it can possibly be by 
hand.” 

Although a good hay-tedding machine can perform the work 
of a score of hands, it by no means follows that these hands can 
in all cases be dispensed with. On old park uplands, where 
trees are abundant, or on low meadows where open trenches 
prevail, the work not being straightforward, an equal amount of 
saving cannot be obtained. But wader taest circumstances, with 
crops either light or heavy, the tedding-machine has told most 
advantageously both on the quality of the hay and the economy 


* Messrs, Ashby and Co. 
E2 
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and expedition with which it is got together. In good weather 
the saving can hardly be over-estimated ; in a wet season, hand 
labour has generally the preference—the reason being, that more 
turnings in the swathe, and less spreading abroad, is then essen- 
tial. One great point in making hay is not to knock it about 
roughly when half-made ; the tedding-machine should never be 
used above once with the forward action; it is too violent, and 
shakes out the seeds, clover, and finer leaves. A slow back- 
action is getting more and more into vogue; and the Leeds 
decision is a true echo of the opinion of intelligent men both 
among makers and purchasers. A quiet-lifting reverse-action, 
which just moves the hay to give free access for the sun and 
wind, is all that is needed in a good machine after the tedding 
has been fairly done. On very heavy crops a two-horse machine 
is desirable, which may either work with double shafts or with 
an extra wheel and pole—the latter being an exceptional arrange- 
ment,* though easier for the horses. For crops under 2 tons per 
acre, if not of coarse, tangled material, an implement of the 
common size is sufficient. The roller in front, for preventing 
the lodgment of grass, is a decided improvement, which may 
well be styled “‘ humanity for the horse.” 

Scarcely second in importance for extensive crops is the horse- 
rake. Even where it is not employed for windrowing, there is 
a great saving of labour by dispensing with hand-rakes for clear- 
ing the ground. Supposing that you have three full sets of 
waggons or carts loading together according to the old system, 
with a pair of pitchers and one loader—all able and willing—to 
each cart or waggon, you require nine hands for raking after, 
in order to keep the work well together. Of these, six must be 
able-bodied men, and the remainder stout lads. This is on the 
supposition that, previous to the passage of the carts, the space 
between the rows has not been raked. By the use of a good horse- 
rake these nine hands—or twelve, if needful—are dispensed with. 
Nor is this all; for as the pitchers have not to wait for each 
raker to unburden his drag, the waggon or cart is loaded one- 
fourth sooner than would otherwise be the case. ‘These men’s 
services are therefore available for the rick or for pitching, or for 
any other duty. One man following with the horse-rake will 
keep well up with the work, and give it a better finish, A 
single-horse cart, with one man to pitch, a lad to load, and an- 
other to rake after, speedily clears up what the horse-rake has 
collected. 

There is an advantage in this plan which must not be over- 


* See Mr. Pertwee’s letter, p. 55. 
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looked. It is often possible to carry the bulk of a field when 
the rakings are hardly fit for going into the rick. In our late 
wet seasons this has frequently happened. But a still greater 
saving is effected when the hay is formed into windrows by the 
horse-rake. Admitting, as in the case of the tedding-machine, 
that there are circumstances—generally similar ones—under 
which the horse-rake cannot be profitably employed, we may 
still assert that hundreds of crops which are now got together 
exclusively by the old system of manual labour might be more 
expeditiously and more economically managed in the way sug- 
gested. For those who have not hitherto done so, these hints 
may be of service. Do not set the teeth too near the ground ; 
if the crop is heavy, take out a portion of them, and, with careful 
management, the gain will be considerable. No rule can be laid 
down to meet every case; written descriptions can never super- 
sede the guidance of common sense and practical experience. 
Many who possess the choicest implements make as great mis- 
takes as other people. With reference to this, we have much 
pleasure in quoting some remarks with which Mr. C. Howard, 
of Biddenham, Bedfordshire, has favoured us :— 

**This is not by any means a haymaking county, but the little 
that is made is done as cheaply as in any county in England. 
The system adopted by those who have these indispensable 
implements to cheap haymaking—the haymaker and horse-rake 
—is'to shake the grass out with the former implement, then to 
rake it into small hacks, or more frequently, if the weather is 
fine, to dispense with that operation, and at once to drag it 
into windrows by the horse-rake. These rows are then shaken 
up by hand, or, if the hay is not too forward, by the machine. 
I generally prefer the former plan, as much damage is often done 
by the front action of the machine shaking a large portion of the 
leaf off. These are then turned by the back action, which, with- 
out shaking the hay too much, leaves it in a very light state for 
both sun and wind to act upon it. This may appear a rather 
summary mode of proceeding ; but as the hay in our neighbour- 
hood is largely grown upon meadows which produce a coarse 
description of grass, our great aim is to avoid doing too much 
to it, so that it may get some little heat in the stack. To econo- 
mise labour must be the chief study of the farmer, if he means 
to be successful ; and I know of no operation on the farm where 
this principle can be brought to bear so much as in haymaking. 
For with the machines I haye named, and the mowers that are 
now coming largely into use, a farmer may do without any, or 
with very little, extra help during the busy season of haymaking. 
Good and useful as these machines are, judgment is required in 


‘ 
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their use. I have often seen a haymaker going, with the hay in 
much too forward a state, doing it mischief. Care also should 
be taken in the setting of the horse-rake, that, while doing its 
work thoroughly, it does not pull up dirt, moss, roots, Kc.” 

We now come to the latest though certainly not the least 
important of the improvements recently introduced among the 
implements used in haymaking. To say that all mowing- 
machines have answered wherever they have been tried would 
not be in accordance with facts. But where there has been failure 
with the use of a good machine, that failure has generally resulted 
more from bad or inefficient management than from anything 
else. Some persons have forgotten that the mower is not like a 
plough or a waggon, which might be entrusted into hands of 
second-rate efficiency. On visiting a “model farm” last year, 
at the close of harvest, we were rather surprised to see one of 
Burgess and Key’s latest and most improved implements lying 
rusting outside, under the comfortless drip of an adjoining shed. 
** It would not answer here; we tried it for a couple of days,” 
was the remark, One thing is certain, that if this specimen of 
the care taken for its preservation were also a fair indication of 
the trial it received, any disappointment or failure might be 
readily accounted for. At all events, with one of the very same 
make, we cut heavier crops, at the rate of an acre per hour, under 
circumstances much more difficult to deal with. Our mode of 
procedure was this: From among the best of the young felkows 
in the stable, that one who had the most of a mechanical turn 
was selected as driver. He had a youth in attendance, for throw- 
ing off any of the swathe that might be in the way at the turn- 
ings, and also for sharpening the spare-knife, that no delay 
might occur. In heavy crops, or when the ground was damp, a 
third horse was added in front; and the horses were changed 
about every three hours. This allowed two sets of horses to get 
through a fair amount of work, before carrying could possibly 
commence; so that no opportunity of carting a load was ever 
missed, through attention to the mower. Ina good long day we 
could cut, and have cut, with the mower and six scythes together, 
eighteen acres of what is reckoned a full crop, on the banks of 
the Avon. The driver had a bonus of one pound for each of the 
past two years ; and he left the machine in creditable order at 
the close of the season. On two occasions we had to telegraph 
to Newgate Street for the duplicate of a working part which had 
sustained injury ; and the wanting portion was at our local station 
in six hours after date. But for a considerable amount of park- 
timber, and several awkwardly shaped meadows with open 
trenches, the number of men engaged in hand-mowing might 
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have been reduced to two or three instead of six. As a West 
Country farmer says, “High prices have been given in this 
neighbourhood for mowing during the past year or two, and the 
mowing-machine was introduced most opportunely, to prevent 
their being still higher.” We cannot assert, as many have said, 
that the hay appears to be easier “made” after the mowing- 
machine than after the scythe ; neither can we see that lying as 
it does so much more over the ground is an advantage in a wet 
season; but there is certainly so much closer and more level a 
cut with a well-made machine that the extra bulk of hay will, in 
some cases, pay for wear and tear and working expenses. 

With respect to the preference to be given to different makers’ 
implements, we are not called on here to offer an opinion. When 
we refer to that of Burgess and Key we simply cite our own 
experience. Wood's, however, has very justly been a general 
favourite ; Samuelson’s is also taking well in various localities. 
There is room enough for all; and we hope that all may get a 
fair trial; neither being thrown by the hedgeside, when the 
slightest hitch occurs, nor yet sent to the village smithy for 
repairs. 

Mr. Pertwee, manager for Sir J. T. Tyrell, Bart., Boreham, 
Chelmsford, who has been very successful with the use of Wood’s 
mower, has kindly supplied the following statement :—‘‘ Time is 
everything in the matter; and the man who makes, carries, and 
secures his hay in good order in the shortest time is the most 
successful manager. We set Wood’s two-horse mower to work, 
which is a first-rate little implement, cutting upon an average 
from six to eight acres per day. The first day’s work we allow 
to remain untouched, as left by the mower in small cuts or 
swathes, unless the weather should be very forcing; for I do not 
think it wise to move hay about too much. Next day, we use 
the shaker—Howard’s, or some other—with this improvement, 
that we introduce, instead of a pair of shafts, a pole and an extra 
wheel, which takes all the weight off the horses’ back, putting 
thereto a pair of light or old carriage horses. A man is mounted 
on the box, and drives away famously. The grass so shaken 
out is very soon made into hay, which we then rake into rows 
with the horse-rake. After this, we run up every row of hay so 
collected by Sir. J. Tyrell’s cocking-rake (invented by himself), 
which draws together very large heaps, 8 feet high. Two or 
three men can follow with forks, and secure a large quantity in 
the afternoon, or on the appearance of a storm, in quick time.” 

The use of the mowing-machine very fortunately demands 
some amount of additional care in the preparation of the ground 
for its action. The chain-harrovw, roller, and clod-crusher are all 
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profitable adjuncts for this purpose. Draining is also in some 
cases called for, in order that open trenches may be filled up. 
Thus, one point very greatly depends upon another: advances 
in one department of farm management call for corresponding 
advances in others. Levelling banks and high-backed lands 
must soon be the order of the day. 

The use of carts, instead of waggons, in hay carrying, has been 
in some cases a great advantage. We find it so here; for one 
strong horse will take nearly as much on an old-fashioned broad- 
wheeled dungcart (furnished with suitable gearing) as many folks 
choose to place on a waggon drawn by two or three horses. But 
you will say that the waggon can be left beside the rick while 
the horses return afield for another load, whereas the horse must 
remain in the cart during the process of unloading. By having 
three props, one fastened to each shaft, and the other at the tail 
of the cart, this objection is done away with, and we have never 
had an accident arising from their use. 

In, respect to the ricks themselves, great improvements have 
taken place. Twenty or thirty years ago, a rick containing 
25 tons was usually considered to be of full-sized bulk ; conse- 
quently, with a multitude of small ricks, the amount of tops, 
bottoms, and outsides was considerable. But ricks of double 
that size are equally common now. And our own tastes lead us 
to prefer the hundred-ton rick, standing 20 feet to the eaves when 
well settled down, as being the most economical in erection 
(where the breadth of hay is large), containing less of inferior 
quality, improving that which is second-rate in itself, giving a 
larger proportion of hay fit for hunters or coach-horses, and there- 
fore of greater value to the farmer as grower or seller. In mak- 
ing these large ricks a strong force of hands is no doubt essential ; 
and a good rickmaker, who will both work well himself and 
keep everyone else to his post, is a decided acquisition, even at 
a high rate of wages. Portable scaffolds come into valuable use ; 
and horse-power elevators—though giving the temptation to put 
large lots together with undue haste and consequent loss—form 
an investment which many will not be slow to adopt. Rick- 
cloths, too, sufficiently numerous, and of the requisite dimensions, 
are much more abundant of late years. They should be regarded 
as a sine gud non on every hay-growing farm. 

Before leaving the first part of the subject, one further 
improvement, of comparatively recent, and, perhaps, limited 
adoption, which affects alike the interests of employer and em- 
ployed, the cost of labour, and the harmony and order of the 
farm, demands more than a passing notice. The custom, espe- 
cially prevalent in the Midland, Southern, and Western Counties, 
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of paying for haymaking partly in money and partly in beer or 
cider, is one of which every farmer has found the annoyance, 
Does an accident occur ?—“ It was the beer that did it.” Are 
there quarrels in the field ; loud words and summary dismissals ? 
—'The men had a drop too much.” Does the work lag? Do 
the hands run to the pump the first thing in the morning ?— 
The cracked lips and furred tongue tell the same tale. “The 
great point on which most of us err is in mistaking stimulation 
for strength: a pint of ale produces a temporary effect, which, 
however, terminates in reaction, and the man is no further on 
than he was before. Nothing but substantial and nutritious food 
can effectively repair the waste of the system.” 

Mr. C. Howard, whose letter we have already quoted, adds 
further:—‘“I hope you will show us how hay can be made 
without the use of so much beer. Endeavour to strike a blow at 
the system, which has caused so many misunderstandings between 
masters and men, and so much misery to families. Beer, Brrr, 
BEER, is all the cry here in hay-time and harvest. I hope, how- 
ever, to live to see the day when money-payments will be entirely 
substituted.” These remarks need no comment. 

From the same county, J. Tucker, Esq., Pavenham (late High 
Sheriff), favours us with the following :— 

** For the past eight years I have annually mown and made 
into hay from 40 to 50 acres of grass and clover, and I believe 
during the whole of that time not a drop of beer has been brought 
into the field. We supply both mowers and haymakers with 
coffee before dinner, and tea in the afternoon, milked and sugared, 
as a substitute for beer, with which they are well satisfied. With 
a little system, and small expense for apparatus, a large number 
of hands can be readily, supplied. 

“Tf the hands are at work late—which they often are, in carry- 
ing and stacking—we give them bread-and-butter, with an extra 
supply of tea, and with this they will work for any reasonable 
time. Asa question of cost, I do not believe—as I do it—that 
there is any saving ; but even if more costly, 1 consider it a good 
investment, if only to teach the uselessness of strong drinks to 
working men.” 

From Somersetshire (Mr. Jarvis, Kilmington, near Frome), 
we have similar testimony :— 

**J have now conducted my business eight years on strictly 
total-abstinence principles, and find it much better every way 
than the drinking system. It is not customary to give beer in 
part of wages in this locality from September to May. But in 
May it is usual to give men two pints of table-beer per day (until 
haymaking commences), instead .of which I pay them one shilling 
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per week in cash, maintaining that cash is the only proper pay- 
ment for labour, When we begin haymaking I pay 3s. per 
week instead of beer for fourteen weeks, which generally finishes 
up the harvest. The labourers provide themselves with a can of 
tea or coffee, which, when necessary, they warm in the back- 
kitchen, 

** When I first adopted the plan I was told I should not find 
men to do my work without drink ; but my experience is quite 
the reverse, as I have never lacked men, although I strictly pro- 
hibit any alcoholic liquors or smoking on the premises.” 

Coming farther north, we have been favoured by Mr. Wilson 
(Newlands, near Mansfield, Nottinghamshire) with the following 
account, which, though it has more special reference to the corn- 
harvest, still points to results substantially the same :— 

“* At the commencement of the season a stock of tea, coffee, 
and sugar is laid in, made up by the dealer into parcels suitable 
for use, according to the quantity required at any given time. 
The proportions are 1 oz. of tea and 7 oz. of sugar (cheap 
lump) to a gallon of water, with half a pint of milk; or 40z. 
coffee, 8 oz. sugar (brown) to about three quarts of water and one 
quart of milk. The apparatus required is simply a coffee-boiler, 
holding from 20 to 80 gallons, and a few tin or earthen vessels, 
of any kind, holding two or three gallons each. The foreman’s 
wife has charge of the whole, and makes the quantity required 
three times a-day ; or, in the case of carting late at night, another 
lot is made in the evening. 

“ A boy takes it round the fields, to the various parties engaged 
in cutting, &c.. If the quantity is not above 5 or 6 gallons he 
can manage it with two milk-cans and a pair of yokes on his 
shoulders ; but usually he has a donkey with two large vessels 
slung to his sides, holding, when required, fourteen gallons each. 

“The usual staff on the farm is about twenty men and sixteen 
boys, besides two or three men whose work prevents their taking 
a full share of harvest duties. The hay does not require much 
extra help ; but in corn harvest we get twenty to thirty, or even 
more, extra hands. It is positively prohibited to bring any kind 
of intoxicating liquor into the field, and yet these extra men 
(from Derbyshire, Lancashire, Ireland, as well as our own neigh- 
bourhood), have never objected to the rule, or even made the 
slightest complaint. When I have put the question to them, 
they have in many cases at once stated that they felt the better 
for their abstinence, while none ever hinted that it interfered 
with his working ability. Neither has any man, or party of 
men, on this rule being explained to them, ever hesitated to 
engage themselves. 
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“The work is always let by the acre, for money only, and then 
an account is kept of the quantity of drink consumed by each 
party. This is charged to them at the rate of 4d. per gallon for 
tea, and 5d. for coffee, which is less than cost price, the object 
being to regulate the quantity according to each man’s capacity 
or inclination. Some men will drink six quarts a-day, while the 
average consumption is from three to four quarts a-day. The 
weather will sometimes cause a variation of twenty-five or even 
fifty per cent. in the daily requirements. The men employed at 
carting and stacking the crop, which is paid for by the day, have 
their tea or coffee—as much as required—without any stoppage. 

“We are quite convinced that the men have more regular 
appetites for nutritious food, that they enjoy better sleep at night, 
are more fresh and vigorous in the morning, do more work, and do 
it better than on the old system. Of course the saving to the 
men is considerable. Their drink only costs them about four- 
pence per day, while the ale and beer consumed in the neigh- 
bourhood, is seldom much under and often over one shilling per 
man per day: besides which, by doing more work, they earn 
more money. 

“‘ The insinuation has sometimes been made that they obtain the 
prohibited ale and beer ‘on the sly.’ This is probably true in 
some odd cases, but with close scrutiny I never detected but one 
such case in seven years; and I believe that there is very little 
deception practised even among the ‘ black sheep’ who may creep 
in at a busy time among the other men.” 

Mr. Wilson’s testimony is all the more valuable, since he has 
probably done more than any other man to elucidate this par- 
ticular subject. Reader and writer must alike thank him for the 
above practical, AND PRACTICABLE, information. 

This brings us to the second branch of the subject, viz. :— 


INCREASE IN THE QUANTITY OR QUALITY OF THE PRODUCE. 


This is a legitimate branch of our subject, because whatever 
affects the article grown, in either of the above respects, is natu- 
rally and intimately connected with the “improvements in 
haymaking,” of which an account is requested. Whether the 
cost of “ getting” is diminished, or the saleable bulk and value 
of the hay is increased, the farmer reaps the advantage. The 
cost of haymaking could be reduced to a minimum, by leaving 
the meadows or uplands without care, culture, or amelioration ; 
but that would assuredly not tend to the profit of the occupier. 
So, on the other hand, the quantity and quality of the produce 
being greatly increased, a higher outlay for labour may in reality 
be at a lower rate than the former minimum. 
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Looking at the subject in this light, we have no hesitation in 
saying that as much improvement has taken place of late in this 
direction as in the simple manufacture of the produce. . This 
progress we specially owe to the contributions of Messrs. Lawes and 
Gilbert to the Journal ; a few years ago, it was scarcely recognised 
that both the quantity and quality of the hay crop are pretty ucee in 
the farmer’s own hands. Put on ammoniacal manures, and you get 
a strong bulky produce, in which the ranker grasses predominate, 
Apply phosphatic dressings, and the cloyers and finer grasses 
presently appear. Prepare a combination of the two, and a 
desirable result should follow.* Our manure manufacturers of 
repute, who have characters to lose, do this ready to our hand ; 
and there can be no great hazard in putting on from 20s. to 30s. 
worth of such dressings per acre—in damp weather in Februar 
or March—whilst the prospect of a profitable return is highly 
encouraging. This refers to grass land which receives such 
applications regularly, or which is otherwise in good condition ; 
with exhausted soils, more liberal treatment is required. 

The following plan has been tried here extensively, and in- 
variably with satisfactory results. Draw out a dunghill about 
Christmas, containing 300 yards of good yard-manure. Throw 
up ina heap six feet high, and mix with one ton of Peruvian 
guano, two tons half-inch bones, and two tons of salt. Turn a 
time or two, till the whole becomes a rich saponaceous mass. 
Then cart on the turf not later than February; apply to twenty 
acres—spread, chain-harrow, and spread again. After a week 
or two little will be seen of it; but at hay-time, as well as on the 
aftermath, the results are readily visible. Similarly, by the 
application of hot lime at from one to two tons per acre, on 
pieces of sour grasses, or under trees where the Dactylis glomerata 
abounds in all its coarse luxuriance, much improvement in the 
herbage is produced. 

Some meadows also get into such a worn-out condition, full of 
moss and dry “ bents,” or stalks (which will take no heat in the 
rick though carried apparently much too soon), that something 
more is needed than the mere application of manure. Besides 
renovating the soil, the seeds of the right plants must be restored. 
We have for the past few years thus applied some quantity of 
seeds every spring. The change is evident. A gentleman who 
has had much experience in fae line states his opinion that 


* With reference to this assertion in the text, Mr. Lawes says— The term 
quality must, however, be restricted to the superiority of the clovers and finer 
sorts of grasses to the coarser sorts of grasses. I do uot think that we can, by any 
system of manuring, produce pasture on land of inferior quality, which shall have 
the fattening qualities of grass grown on land of the best quality.” 
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“most of the meadows and other grass lands in this country 
might be increased in bulk of produce from thirty to fifty per 
cent., and the quality of the grass improved almost in the same 
proportion.” Still it is probable that a considerable share of the 
benefit thus received is due to the accompanying cultural pro- 
cesses—no less valuable in themselves, although combined with 
other remedial measures. The case of a gentleman in the 
Isle of Wight, who says that from an application of good reno- 
vating seeds he had a return of 24 tons of good hay per acre, 
where little but bents and rubbish grew before, is probably an 
exceptional one. 

In some parts of Essex, a valuable plan is adopted for securing 
the marsh hay, and at the same time greatly increasing the bulk 
of the produce. The hay is cut while young and full of sap ; 
it is then carted green, and mixed in layers all through the stack 
in the proportion of one load of barley or oat straw to four loads 
of hay. This combination makes better hay than would other- 
wise be secured ; but does not produce an article suited to the 
market. Acting on this plan, we last season cut a seven-acre 
piece of light clover aftermath, and mixed it with four or five 
tons of nice sweet wheat straw. It heated moderately, and im- 
parted an agreeable flavour to the whole. The little rick thus 
gained has supplied sufficient fodder for cutting into chaff to meet 
the requirements of fourteen .horses throughout the winter. It 
has not, however, been put in their racks for their last baits at 
night. 

Among the general improvements of recent introduction may 
be included that of earlier cutting. Practical botanists, like 
Professor Buckman, say that this is a step in the right direction, 

Greater pains are likewise bestowed in finishing and in thatch- 
ing the ricks than in former days. It is not so common to find 
hay ricks still uncovered a couple of months after the mass is got 
together. And the difference in cost between prompt action and 
following slower and more slovenly customs, is hardly worth the 
mentioning. Wet spouts, extending several feet down the stack, 
especially from the pitch-hole, spoiling probably half a ton of 
hay, are a certain mark of careless management. 

How to make the most of weathered hay in a wet season, is 
a question which most consumers have at different times asked 
themselves. One says, give a peck of salt to the ton, and you 
will sweeten the lot. You may by so doing make it slightly 
more palatable ; but the chances are that the deliquescent nature 
of the salt turns the whole into a mouldy mass, if the hay was 
not in the driest condition when got together. The writer has 
for three seasons adopted the following plan, which he with con- 
fidence recommends to others. ‘Since he first published it, many 


62 Recent Improvements in Haymaking. 


have tried it, both in making the ricks in summer and in using 
them in winter. The point aimed at is to give an aromatic 
flavour which shall be intrinsically good and safe in itself, and 
which shall at the same time render the hay or clover palatable 
to the stock fed upon it. This is accomplished by strewing a 
little of the following mixture in the rick, while in process of 
erection :— 


Ibs. 
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An outlay of 2s. 6d. per ton will afford a sufficient application in 
the majority of cases. And that horses or cattle will consume 
the compound in preference to better lots not similarly treated, 
we have had repeated and lengthened observation. An inquiry 
being made as to how it affected the health of the animals fed 
upon it, we were able last season thus to reply, “ Our beasts, 
numbering 170 head, came out with more than average bloom in 
spring; and the cow-doctor’s bill, from November to April 
inclusive (the hay-consuming months) has not run over three- 
pence per head.” 


As an addendum we present a brief account of haymaking in 
a part of the country where the’ influences of climate present 
about as many difficulties as are often to be met with; for, after 
all, much more depends upon these influences than on the skill 
of man and the appliances within his reach. Does any one 
think that the fine green hay of Middlesex, or the useful but 
more highly coloured qualities of the Midland counties, could be 
made in the same way, or even made at all, with the dripping 
skies of Renfrewshire, or the West of Scotland? A landowner 
in that locality, D. Robie, Esq., Kilbarchan, near Paisley, who 
combines science with practice in an eminent degree, favours us 
for this paper with an account of the plans and practices there 
adopted. 

If we look at the rainfall, we shall find a depth—and also a 
frequency of deposit—which would almost prevent hay being 


* The use of fenugreek in small quantities has also been successfully introduced 
at the Duke of Bedford’s Home Farm at Woburn. To store cattle consuming 
much straw-chaff with a moderate allowance of roots and meal, 2 oz, per head per 
day may be given with good effect. It is also useful for fattening oxen. This 
article is sold wholesale, unground, at a very moderate rate, about 15/. per ton. 
When ground and retailed, an enormous profit is charged. Every large farmer 
who has steam-power and millstones should purchase wholesale. The stones will 
be tainted for a while after this work, but the grinding of a few sacks of corn into 
meal for stock would probably set all right. A fair trade in such substances as 
this would soon supersede our much-puffed compounds.—P. H. F. 
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made with us further south, unless similar modes of action were 


adopted. 


Rainy Days. Fall of Rain. 
June, July. August. June. July. August. 
MGHOM os. «- 20 8 18 5°85 4°87 5°35 
MGs | ce «| LL 22 28 2°45 5°35 13:00 


The register for August is also quoted, because the swampy 
flooded meadows are chiefly “ made” in that month: in the two 
former months it is the “seed-hay” which is mostly saved. The 
successful plan, says he, in this dripping climate is to put it into 
small “ coils” after being shaken out a little, each about the size of 
a beehive, and then with a sweep of the hand the tails are gathered 
under it, so that it gets the shape of an egg standing on the large 
end. After one or two days, according to the weather, every 
two are made into one, care being taken to put the surface of the 
old in the bottom and heart of the new coil; they thus remain 
till made into “tramp coles,” containing 50 to 60 stone. Colour, 
scent, and juice are preserved much better than by spreading ; 
and it is thus constantly protected against water. Here the 
old adage, “‘ Make hay while the sun shines” is hardly applic- 
able; but sun and light, though powerful agents for dissipating 
the natural sap, might be dispensed with. Aération is indis- 
pensable. Bleaching has to be guarded against, by keeping the 
grass in small cocks repeatedly turned, and little spread out. Ina 
succession of rainy days we do not turn swathe, because the upper 
portion has become impervious to rain. When it does dry up, 
turn no more than can be cocked. The juice, flavour, and colour 
are the great points to preserve: it is important to preserve the 
green matter of the leaves (chlorophyll). Therefore the action of 
the sun’s rays are to be provided against—the preservation of 
flowers in green beauty, by bibulous paper, pressed hard down 
and repeatedly changed, but in the dark, suggests a caution 
against injudicious broadcasting to the sun’s rays. 

The preservation of seed-hay is effected in a most complete 
manner. After standing a day or two in the stook, it is stored 
in stacks containing some 24 to 36 sheaves, which, if made by a 
practised hand, are quite impervious to rain. The dexterity 
with which this simple operation is performed exceeds belief : 
it often happens that a rain-cloud may be seen pouring down its 
water in the distant horizon, but ere it arrives on the zenith of 
the observant husbandman, several acres of his hay-seed are 
already in the field stack. Thus it is saved, by being stormed, as 
the local phrase well expresses it. 


February, 1862. 
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VI1.— The Rot in Sheep: its Nature, Cause, Treatment, and 
Prevention. By James Beart Sruonps, Professor of Cattle 
Pathology at the Royal Veterinary College, Veterinary Inspector 
to the Royal Agricultural Society, Ke. 


INTRODUCTORY OBSERVATIONS. 


WE repeat but a truism when we say that the health of the 
animals of the farm, especially that of cattle, sheep, and pigs, 
influences to a considerable extent the amount of wholesome food 
which is available for the people; besides which, that it is also 
an abiding source of solicitude to the agriculturist, for upon 
it very frequently depends his own immediate success in the 
practice of his profession. Whenever, therefore, disease assumes 
an extraordinary type, spreading far and wide, and destroying 
in its progress many of the animals which supply our daily 
wants, the interests not only of the agriculturist, but of the 
entire community, are so far jeopardised, that on all sides 
inquiries are made as to the means which are best calculated to 
effect a diminution either of the extension or fatality of the 
malady. 

During the past year—1860—an event of this kind was 
witnessed in the immense losses which occurred among sheep 
from rot: nor can it be affirmed that even now these have 
entirely ceased, or that any additional security exists against the 
disease being equally as destructive in succeeding years. Under 
such circumstances it is evident that benefit can alone arise from 
an accurate investigation of the pathology of the affection, as also 
of its causes, and of the laws regulating its spread. An inquiry 
of this kind was originally ordered to be made by the Royal Agri- 
cultural Society, which had, as its immediate result, the delivery of 
a lecture on the subject before the members, by the author of the 
present thesis. ‘The views then given expression to were thought 
of sufficient practical importance to warrant their publication in 
a more available form for future reference than was afforded by. 
the columns of the daily press; and accordingly the author was 
instructed to arrange the matter both for a pamphlet and also 
the pages of the Society’s Journal. 


ANTIQUITY AND Extent or Ror. 


The frequent occurrence, insidious progress, and fatality of rot 
place it at the head of the most serious affections to which sheep 
are liable. In this country no single disease produces such destruc- 
tive effects ; but on the Continent its fatality is probably now and 
then equalled by the ovine small-pox, a malady against which our 
sheep are protected in a great measure by our insular position, 
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Rot is one of the most ancient diseases with which we are 
acquainted, The earliest writers on husbandry, as well as on 
the affections of cattle and sheep, make frequent mention of its 
ravages, and speak of a variety of causes as being in operation 
in producing it. Googe, Mascall, and Fitzherbert are among 
those of the 16th century; and Mr. Youatt, in his work on 
‘Sheep,’ remarks that even Hippocrates gave a very faithful 
account of the malady, “erring only in considering the flukes as 
hydatids ; or rather his attention was confined to the hydatids, 
which are now frequently found in the liver of the sheep.” 

The disease would appear to belong to no particular country ; 
and perhaps there are few if any parts of the globe where sheep 
have been domesticated in which it does not occasionally prevail. 
A fact of this kind is of much importance, because it goes very 
far to negative many of the views which are entertained with 
regard to local causes of the affection, For example, some persons 
in the present day speak of the deleterious effects of certain grasses, 
such as the “ carnation-grass ;”* but this, like many other plants, 
similarly regarded, grows only in wet and undrained localities, 
and, consequently, its existence is but an indication of danger- 
ous pasturage. It may be affirmed that several of the supposed 
deleterious plants do not belong to Egypt nor to Australia, nor to 
many other parts of the world where rot is met with; vegetables 
of a special or particular variety being, as is well known, far 
more restricted in their distribution than even the lowest forms 
of animal life. Wherever, however, the disease is manifested, 
there the mortality will be found equal to our own, be this in the 
eastern or western hemispheres, in the torrid or frigid zones. 

Mr. Youatt observes that “ many sheep are destroyed by the rot 
in Germany. In the north of France,” he adds, ‘they are fre- 
quently swept away by it, and in the winter of 1809 scarcely a 
merino in the whole of that kingdom escaped. It is destruc- 
tive as far north in Europe as Norway, and even the most 
southern provinces of Spain have had occasion to mourn its 
ravages. It has thinned many a flock in North America, and in 
Van Diemen’s Land and Australia it has occasionally been as 
destructive as on the worst undrained land in England.” 


MM. Hamont and Fischer, of the Veterinary School of Abou- 


* Discussion on Rot. Royal Agricultural Society, February 20th, 1861. See 
also the Society’s J ournal, passim. 

“Carnation grass,’ ’ correctly speaking, is a sedge, the Carer precor. It is well 
known in the eastern counties. It has a creeping ‘Toot like couch— Triticum repens 
—and owes its name to the colour of its leaves, which are of bluish green or 
glaucous hue. 

+ ‘Sheep: their Breeds, Management and Diseases,’ p. 445. 
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Zabel, in their treatise on the disease—a translation of which 
will be found in the seventh volume of ‘ The Veterinarian, 1834— 
state that ‘‘ it appears every year in Egypt after the fall of the 
Nile, and follows and keeps pace with the subsidence of the 
waters. In the superior parts of Upper Egypt it commences 
about the end of July ; nearer Cairo in August; in the environs 
of the capital in October and November ; and during the months 
of December, January, and February, in the Delta. It is most 
obstinate, and continues the longest, in the neighbourhood of the 
confluence of the waters. In Lower Egypt it lasts about 120 or 
130 days, and it disappears soonest and is least fatal when the 
rise of the Nile has not been considerable. Desolation and death 
accompany it wherever it passes. The Arabs say that this pest 
annually destroys 16,000 sheep in Egypt, and that its victims 
usually perish on the twenty-fifth, thirtieth, thirty-fifth, or fortieth 
day after the apparent attack.” 

Without entering into further particulars of the ancient history 
or wide-spread existence of rot—the facts we have narrated being 
sufficient for our purpose—we pass on to speak of its various. 
outbreaks in our own country, 


PrRIoDIC OUTBREAKS. 


The most reliable accounts we have met with of some of the 
early devastations from this disease are to be found in Ellis’s 
Shepherd’s Sure Guide, 1749. Speaking of “the great losses that 
several farmers sustained by the most noted sheep-rot of 1735,” 
he says, ‘A farmer living in the vale of Aylesbury, who rented 
a farm of 165/. a year, declared to me he had lost two flocks of 
his folding sheep by the rot between May 1735 and May 1736, 
and thus came to great poverty indeed, for he never could sur- 
mount the loss of 300 sheep in one year. 

“ Another vale-farmer, living at Stutely, rotted his large flock 
by keeping them too long before he had them to market, and, 
when he did, the sheep were so lean that he could make no more 
than 6d. apiece of them, and at this price he sold 100 in 
Leighton market in October 1735, rather than drive them home 
again. He was sure they would die, and, dying under a lean 
rot, they would be only fit for dunging the ground with; for this 
rot came on so fast, and was so severe and general a one, that 
thousands of sheep were not worth offering for sale. 

“This rot of sheep and lambs was the most general one, | 
believe, that has happened in the memory of man, because it 
rotted those deer, sheep, lambs, hares, and coneys, that fed on 
lands where rain-waters were retained on or near the surface of 
the earth for some time; and as I have elsewhere observed, the 
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dead bodies of rotten sheep were so numerous in roads, lanes, 
and fields, that their carrion stench and smell proved extremely 
offensive to the neighbouring parts and to passant travellers.” 

Ellis also describes another visitation in 1747, depending on 
a wet spring which succeeded a very mild winter. The rain, he 
says, began to fall at the beginning of May, and continued with 
but few intermissions throughout the month, as also that of June 
and part of July. “From all which,” he remarks, “1 would 
observe to my reader that a Midsummer rot ensued, and great 
numbers of vale-sheep became tainted by it, as did many also in 
the Middlesex grounds.” 

The year 1766 witnessed another and far more serious outbreak 
than that of 47. It is thus spoken of by Mills in his Treatise 
on Cattle, 1776. ‘Too rainy a season is very prejudicial to 
sheep, as was remarkably experienced all over England in the 
summer of 1766, when whole flocks perished with the rot.” 

The next visitation in the order of time, of which we have been 
able to collect some particulars, is mentioned by Dr, E. Harrison 
in his Inquiry into the Rot in Sheep and other Animals, 1804. 
He says that ‘“‘in the year 1792 the country was uncommonly 
wet from the great quantities of rain which fell in the summer 
months, and this was a most destructive year to sheep and other 
animals. In the human subject, agues, remittants, and bilious 
autumnal fevers, were also prevalent in many places. Graziers 
soon took alarm and became very solicitous about their flocks. 
A breeder of rams informed me that to save his finest sheep he 
put them into closes which during an occupation of 40 years 
had never been known to rot, but he had the misfortune to lose 
them all. He was equally surprised to find that other pastures 
which had frequently produced the rot were this season free from 
it.” Harrison adds, that, “upon inquiry I found that the sus- 
pected land was so much under water this year that the sheep 
were obliged to wade for their food; and that pastures of a 
higher, and consequently of a dryer layer, were, from the deluge 
of rain, brought into a moist or rotting state.” 

We come next to 1809-10, which appears likewise to have 
been a period of great fatality in some localities. 

Fairbairn, who writes under the nom de plume of a “ Lammer- 
muir Farmer,” states, in his Treatise on the Cheviot and Blach- 
faced Sheep, that in 1810 his stock consisted of 2000 ewes, hogs, 
and dinmonts [shearling wethers], out of which he lost by rot 
during the winter and spring following above 800. He also says 
that in 1816 and *17 the Lammermuir farmers suffered in many 
respects from the severity of the seasons. He describes 1816 as 
being very wet and cold, but comparatively free from rot in 
consequence of the low temperature which prevailed. He says, 
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however, that “the year 1817 was again very wet, rather more 
so than dhe preceding one, and the average temperature of the 
season was several degrees higher than the other, which produced 
a very abundant growth of grass in the months of September and 
October, the nilnere consequence of which was that one of the 
greatest fatalities by rot followed to which the memory of man 
bears evidence.” 

The year 1824 proved likewise a very destructive one in wet and 
undrained districts. Among many other sufferers at that time was 
a Mr. J. Cramp, of the Isle, of Thanet, who stated in his evidence 
before a Committee of the House of Lorde. which sat in 1833 to 
inquire into the causes of the depressed state of agriculture, that 
in the winter of 1824 the rot swept away 3000/. worth of his 
sheep in less than three months, which compelled him to give 
up his farm. 

Notwithstanding the serious losses which we have thus been 
enabled to particularize, perhaps the greatest outbreak that ever 
occurred in this country took place in 1830-1. It is supposed 
that upwards of two millions of sheep perished at that time. 
Evidence of this immense destruction was given by various 
witnesses before the Committee just referred to; and it was 
satisfactorily ascertained that in 1833, two years afterwards, 
‘there were 5000 sheep on every market-day in Smithfield less 
than what used to be the average number, and 20,000 less than 
usual at Weyhill Fair ;’* circumstances which may assist in show- 
ing the enormous loss which had been sustained by the country. 

From 1830 to the present time several visitations, which 
were more or less severe, took place. One of these occurred 
in 1853-4, when many thousands of sheep were swept away, 
and not only in undrained districts, but also in others of a more 
healthy character. Since 1830, however, no outbreak can at 
all be compared to the one of “ihe autumn and winter of 1860. 
Speaking in general terms, it may be affirmed that all the 
western and Shen counties of England, together with several 
of the eastern and midland, suffered to a ruinous extent. As 
in former years, so in this, ‘ibe attacks of the disease were due 
to an excess and Jong continuance of wet weather. Eighteen 
hundred and sixty will be long remembered by agriculturists, 
not only as producing the rot among sheep, but likewise for its 
baneful effects on the root crops, as also on the hay and corn 
harvests. 

We are acquainted with several instances, in our own imme- 
diate neighbourhood on the verge of Bandon: where the losses 
of sheep moaned from 600 to 700 in a flock. These sheep were 


* ‘Sheep: their Breeds, Management, and Diseases,’ p. 445. 
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principally Welsh ewes, which had been bought at the latter 
part of the summer for breeding by being crossed with Leicester 
tups. Some persons lost nearly all, and one in particular, who 
buys about 800 of these ewes annually, had not more than 
40 or 50 which escaped. Tups, wethers, lamb-hogs, and half- 
breeds, alike succumbed to the inroads of the affection. A similar 
fatality attended the progress of the disease in all other dis- 
tricts. In many parishes in Devonshire where we investigated 
the malady, and of which Bridgerule may be taken as an example, 
five-sixths of the sheep perished, or were sold for a few shillings 
each for slaughtering, to the detriment of the health of the 
poorer classes.* In the instance thus particularised the losses 
occurred among the stock of small occupiers, the ill consequences 
of which were greatly added to by their young cattle being found 
to be affected with flukes to such an extent as seriously to injure 
their health later on in the year. 

In Sussex and in several parts of Surrey the fatality was 
equally great. In the neighbourhood of Eastbourne a flock of 
about 600 Southdown ewes of great value was completely de- 
stroyed. Numerous cases of this kind might: be narrated, but 
enough has been said to show not only the extent of the disease, 
but that sheep of every description, and placed under different 
systems of management, equally succumbed. It is much to be 
regretted that means do not exist whereby the total loss could 
be ascertained. People are left in doubt as to the amount of food 
of which they were deprived in one year by this disease alone, 
and of the efforts which must be made to replace the losses. 
The time, we predict, cannot be far distant when agriculturists 
will be convinced, not only of the propriety but of the positive 
necessity of making returns, at least of the /osses, they sustain 
among their cattle, instead of simply deploring these among them- 
selves. Elsewhere we have drawn attention to this important 
subject, upon which very much might now be said, if it were 
not somewhat unsuited to an essay of this kind. 


NAMES GIVEN TO THE DISEASE. 


Various names, which are more or less expressive of certain 
conditional states of the system, are used in different localities to 
designate this affection. The one which is more generally 
applied is that which we have preferred to use in these pages, 
namely, “rot.” It is not difficult to see that this term has had 
its origin in the evident unsound state of the animal during life, 


* The Rev. S. N. Kingdon, the resident minister at Bridgerule, reported to the 
author, that on October Ist, 1860, 492 sheep were existing in the parish as the joint 
property of several small farmers; and that, by the end of the month, 410 of them 
had either died, or been sold at a price very little above the value of their skins, 
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and in the fact of the body undergoing quick putrefaction after 
death. Rot, however, like the majority of the names employed 
both in this country and on the Continent, fails to convey a suffi- 
ciently exact knowledge of the pathology of the malady. It is 
by no means easy to find a term which will do this, and which 
at the same time is also a suitable one for adoption by the 
public in general. The German term “ egelseuche” is certainly 
far more expressive than many others; but even this does not 
admit of a better translation than the fluke disorder or infec- 
Won: French veterinary surgeons usually designate the disease 

*cachexie aqueuse,’ ’ which _points to the dropsical condition of the 
organism of the animal in an advanced stage of the malady, 
referable to a bad habit of body. By the common people of 
France it is often called “ pourriture,” rottenness ; and other terms 
nearly allied to this are also similarly employed. 

In the western part of England, and particularly in Somersetshire, 
the disease is known as ‘ bane ;” the probable origin of the name 
‘being the baneful or injurious effects which attend its ecinM 
“a Dorsetshire, Devonshire, and Cornwall itis called “ coathe” 

“* coade,” which would seem to be derived directly from the Ae la 
Saxon term “ coe,” “ cothe,” or “ codhe,” signifying a sickly or 
fainting condition ;* and may have been originally employed to 
show that a weak or debilitated state of the animal exists, which 
renders it incapable of exertion without tiring or fainting. 

It may here be remarked that there are several diseases 
affecting sheep which pass by the common term “rot,” a fact 
that explains why various opinions are entertained with regard 
to the disease by different observers. ‘These persons in reality 
often describe two or more distinct affections, and hence they 
are not likely to agree as to their nature or cause. We occa- 
sionally hear such terms as ‘ water-rot” and “ fluke-rot,” which 
would induce a belief that in one variety of the disease a dropsical 
condition of the body existed, and that in the other certain 
entozoa, commonly designated flukes, are located in a particular 
part of the organism. “We desire, however, to confine the term 
eeTOr At Tans still to be used, to that srection' in which flukes are 
present in the biliary ducts of the liver, setting aside entirely every 
other form of disease that has been designated by this name. 


ASSIGNED CAUSES. 


There are few affections respecting which so great a diversity 
of Gpisiom exists with regard to its sis cade as rot. All kinds of 


* Builey’s Waiver sal Etymological Dictionary,’ W778: The Rey. R. Forby, in 
his ‘ Vocabulary of East Anglia,’ 1830, gives “ Cothe, v. to faint.” 

Cothe, pronounced Cothée, i is much used in Norfolk to express that a person 
feels sickly, poorly, or faint. 
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theories have been put forth in explanation of it, many of which 
have been very wide of the truth. Scientific men of the present 
day may even be said to differ as much from each other as did 
mere empirics of past ages, or as now do the proprietors them- 
selves of affected animals. Ere long we hope to see a greater 
agreement on this point; and especially are we encouraged in 
this, when we observe that many investigators, both here and on 
the Continent, are at work for itselucidation. Before giving our 
own views of this important question, we purpose, for the benefit 
of owr readers, to glean from others, according to the date of 
their writings. 

The earliest authors on cattle diseases, almost without an 
exception, so far as our researches have gone, regard the 
feeding on particular plants as the principal cause of rot. 
Leonard Mascall, ‘chief farrier to King James,” in his work, 
The Government of Sheepe, 1587, original edition, says :—“ It 
is good for al men to understand, especially shepheards, which 
things do hurt or rotte sheepe, whereby, they maie avoide the 
danger the better. Ye shal understand there is a Grasse or weed 
called Speare Wort, the leaves are long and narrow like a speare, 
hard and thick, the steales hollow, growing a foote or more high, 
with a yellow floure, which is comonly in wet places, and there 
wil it grow most, or where water have stood in the winter. 
There is also another weed called Peniwort or Penie-grass ; it 
wil commonly grow in moist and marrish grounds, and it groweth 
low by the ground, and hath a leafe on both sides of the stalke 
like unto a penie, thick and round, and without floure, yet some 
doe saie it beareth a yealow floure, which will (as they say) 
kil sheepe if they eat it. Alsoe all manner of Grasse that land- 
floods doe overrun before a raine is not good for sheepe.” 

Gervase Markham; in his Cheape and Good Husbandry, 1614, 
repeats Mascall’s remarks, and adds, that ‘‘knot-grasse is not 
good, nor meldewd grasse;” and also that ‘there bee little 
white snailes which a sheep will licke up, and they will soon rot 
him.” He likewise speaks of the necessity of keeping sheep 
from off low and moist grounds, “ untill the sunne be risen, and 
that his beames beginne to draw the dewe from the earth.” In 
another place he comments on the propriety of chasing the sheep 
up and down the pasture, because “this chasing, first, beateth 
away mill-dewes and all other dewes from thesearth, as also the 
webbes, kelles, and flakes, which lying on the earth, and a sheep 
licking up, doe breed rottenesse.” 

Crawshey, author of The Countryman’s Instructor, 1636, says, 
that sheep get the rot ‘by feeding upon ketlocks or other such 
weeds, growing in fallow fields; or by feeding upon short grasse, 
on leighes or land-ends where many worme sprouts be, which the 
sheepe feeding upon that grasse doe licke up; also the gravell 
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wrought up by the worme, and most of all the slime that is left 
by the wormes ingendering, which is a great cause of rottenesse.” 
He further adds, that is otliens get it by feeding upon low 
levell ground, where: when .atsuilden reine cometh, the water 
standeth and cannot get readily away, and the sheepe that con- 
tinually useth that ground will slop much water with the grasse, 
which if the weather be cold will doe them hurt, but not so much 
as if it be warm: many shepheards say, that if the weather be 
hot, their sheepe will take the rot in four and twenty hours, 
theretone carefull shepheards, as soone as they see the ground wet 
and the day hot, will remove them with all speede into higher 
grounds, for a space, till the water be dryed away.’ 

a7: Si ” the anonymous author of The Husbandman’s In- 
structor, 1697, remarks, that “in moist years sheep are subject to 
the rot, mere in dry years they are exempted from it, and that 
not only from the moisture, for then would sheep rot in all moist 
grounds, but there is a certain putrefaction in the air, grass, 
or herb, or all of them, that cause it.” 

Bradley, a distinguished Professor of Botany in the University 
of Cambridge, in his Gentleman and Farmer's Guide, 1729, after 
repeating most of the preceding statements, goes on to extend 
the observations of Gervase Markham respecting snails and slugs, 
and remarks that “in some pastures there are great numbers of white 
snails and slugs, which while they are small the sheep take in with 
the grass, oad are distempered by them. The snails and slugs 
breed about April and August, or September, so that at the times 
when they are smallest the sheep are in most danger from them. 
They breed for the most part in damp and shady grounds, and 
retire from their feed (upon the grass or other herbs) to their 
places of shelter about nine or ten in the morning, if the sun 
shine strong ; but in wet weather they remain upon the grass con- 
stantly, so that sheep should not be turned into such pastures but 
in fair weather, or after the dew is off the grass; for when there 
is no dew or Guus wet upon the grass, the snail or slug cannot 
feed, and therefore is never abrondat in the dry part of fhe day ; so 
that in dry weather sheep are not in danger of the rot by these 
creatures.” 

Ellis, in the work previously alluded to (1749), dwells particu- 
larly on the rotting of sheep by their being pastured in meadows in 
which swampy places exist, and also in such as have a clay subsoil, 
rendering the surface retentive of moisture. He speaks likewise 
of the injurious effects of the animals eating “ rank, flashy grass,” 
and a certain weed called “ bean-weed, which grows in the mossy 
grounds of vales.” He asserts that “sheep do: nottakerhe rot 
even when land is flooded, but they take the cause of it after the 
waters are abated ; for, as the sheep by this means have been kept 
off the grass for peat time, when they come on it they meet with a 


The Rot in Sheep. 13 


slime and dirt on it, which brings them under the rot ; for nothing 
rots a sheep or any other creature more than such slime and dirt.” 

Ellis is more distinct in his statements about the injurious 
effects of ‘‘ plaise-worms”—flukes (see fig. 2.)—in the liver, than any 
English author prior to his time whose writings we have perused. 
He narrates a case of a very large number of these entozoa being 
found in the liver, and, after describing their size and other pecu- 

liarities, proceeds to give the following hypothesis of their pro- 
duction :—‘* These destructive worms are, | suppose, bred by the 
corruption of blood, for the blood must be first vitiated by the 
sheep’s feeding on unwholesome grass or weeds, or by poverty or 
otherwise, from whence are bred the seeds or eggs of plaise- 
worms, which, circulating with the blood, make their nest or 
lodgment in the fountain; that is to say, in the liver of the 
beast, where, if they cannot be killed, they will eat till they kil} 
the sheep.” 

It will be unnecessary in this place to combat Ellis’s views of 
fortuitous generation, or to expose his errors of physiology, our 
object being rather to show that a distinct opinion existed in his 
time, that rot was caused from flukes in the biliary ducts, 

Passing by several authors of minor importance, whose works 
contain nothing original on this subject, we come in the next 
place to the celebrated Bakewell, of whom it is said that he often 
produced the rot at will in his sheep, to prevent any attempt being 
made to use them for breeding purposes subsequently to their sale. 
We find the authority for this statement, as well as an account of 
Bakewell’s opinion of the cause of the disease, in Arthur Young’s 
Farmer's Tour in the East of England, vol. i. 

Young thus writes :—“ Relative to the rot in sheep, Mr. Bake- 
well has attended to it more than most men in England. He is ex- 
tremely clear, from long attention, that this disorder is owing 
solely to floods—never to land being wet only from rains which 
do not flow, nor from springs that rise. He conjectures that the 
young grass, which springs in consequence of a flood, is of so 
flashy a nature that it occasions this common complaint. But, 
whether this idea is just or not, still he is clear in his facts, that 
floods (in whatever manner they act) are the cause. 

‘Perhaps the most curious experiment ever made in the rot of 
sheep, is what he has frequently practised. When particular parcels 
of his best-bred sheep are past service, he fats them for the butcher ; 
and, to be sure that they shall be killed, and not go into other hands, 
he rots them before he sells, which, from long experience, he can do 
at pleasure. It is only to flow a pasture or meadow in summer, 
and it invariably rots all the sheep that feed on it the following 
autumn. After the middle of May, water flowing over land is 
certain to cause rot, whatever be the soil. 

“He has acted thus with several of his fields, which, without 
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that management, would never affect a sheep in the least; the 
water may flow with impunity all winter, and even to the end 
of April, but after that the above effect is sure to take place. 
Springs he asserts to be no cause of rotting, nor yet the grass 
which rises in consequence, unless they flow. Nor is it ever 
owing to the ground being very wet from heavy rains, unless 
the water flows. ‘This theory of the rot” (adds Young), “upon 
the whole, appears satisfactory ; and that part of it which is the 
certain result of experience, cannot be doubted.” 

The next author in the order of date (1804) whose opinions 
we shall notice with reference to the cause of rot is Dr. Harrison. 
We have already had occasion to quote from his writings respect- 
ing an outbreak of this disease in 1792. 

Under the head of Causes of rot, he says, “the disorder has 
been imputed— 


“Ist. To a vitiated dew. 

“2ndly. To a gruft, which adheres to the grass after wet 
weather, in the overflowing of running water. 

“ 3rdly. To the luxuriant and quick growth of plants in hot, 
moist seasons, 

“4thly. To grazing upon certain herbs; of which the Butter- 
wort (Pinguicula vulgaris), White-rot (Hydrocotyle vul- 
garis), Round-leaved Sundew (Drosera rotundifolia), and 
the Long-leaved Sundew (Drosera longifolia) have been 
chiefly suspected. 

“‘Sthly. To Fasiolea hepatice—flukes, or their ova—being 
introduced into the stomachs of animals by feeding on 
swampy and low grounds in moist weather. 

“Othly. It is ascribed by Daubenton to poor diet and drinking 
too much water. 

“7Tthly. It seems to be occasioned by poisonous effluvia, which 
under certain circumstances are emitted from marshy 
soils.” 


Dr. Harrison advances arguments against all these suppositions 
with a view to refute them with the exception of the last, which 
he endeavours to prove is the true and only cause. Speaking of 
the influence of the sun’s rays on swampy ground, he remarks, 
“‘eyaporation is copiously performed, and probably some of the 
water is decomposed, so as to generate in combination with other 
substances the poisonous effluvia, called miasmata paludum, which 
occasion the rot in animals.” In another place he remarks, “ for 
my own part I have declared for several years in various com- 
panies that marsh miasmata are the cause of both agues and 
rot.” 

Hereafter we shall offer some remarks on this opinion of 
Harrison’s, especially as we find it adopted by modern authorities 
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on the diseases of sheep. In the mean time, we give the views of 
some other writers. 

Hogg—The Ettrick Shepherd—observes in The Shepherd’s 
Guide, 1807, that ‘it is a curious circumstance that of all other 
diseases of sheep, the greatest variety of opinions prevail with 
respect to the real cause of this, and amongst such a number it 
may reasonably be suspected that it is very difficult to alight 
upon the right one ; but I have stuck to a theory laid dosvn by a 
few of the most sensible men on the Duke of Buccleuch’s estates, 
who have had abundance of experience that way, and which 
seems to account at once for all the different opinions. Yea, 
I hope to make it appear that all the various causes assigned 
for the rot only serve more fully to prove this the real and 
ultimate one. But, not to keep the reader in suspense, I hold it 
as an incontrovertible fact that a sudden fall in condition is the 
sole cause of rot.” 

Sir George Steuart Mackenzie in his Treatise on the Diseases 
and Management of Sheep, 1809, combats the Ettrick Shepherd’s 
opinion, and asserts that “all the species of rot may be reduced 
to one, and all the symptoms may be referred to,unwholesome food.” 
He says that “ Mr. James Hogg and others assert that the rot is 
caused by ‘a sudden fall in condition. As these gentlemen 
do not mention what in their opinion occasions the fall, we may 
safely presume that it is not meant to ascribe it to any other 
cause than hunger. But hunger is not properly a disease, and 
its effects on the animal economy are very different from rot, 
whether the privation of food be sudden or gradual, Besides, 
we often hear of sheep having been buried in snow for weeks 
together, a situation in which they must be subjected to a fall 
in condition for want of food; but we never hear of sheep 
which have been so buried becoming rotten, This of itself 
is sufficient to overset Mr. Hogg’s theory, notwithstanding that 
it is announced with an unusual derree of confidence. We 
learn from Mr. Hogg, himself, that sheep die of the rot while in 
good condition and even when very fat, and the whole account 
he gives of this disease seems to contradict his ideas respecting 
the cause of it. A sudden fall in condition may accompany the 
disease without having induced it. A sheep may continue to 
fill its belly and yet fall off. It is the cause of ‘the transition 
from fatness to leanness, and not the transition itself, that ought 
to be looked to. If that cause be hunger, rot will not be the 
consequence, but the usual effects of starvation will follow.” 

Fairbairn, the “ Lammermuir Farmer,” likewise combats 
Hogg’s opinion at considerable length, and among other things 
he remarks that ‘“‘in no case that has hitherto come under my 
observation has ‘a sudden fall in condition’ in the smallest degree 
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contributed to bring on this mortal ravager; nay, in many cases 
with which I have been most intimately acquainted, it could 
neither be traced with the strictest scrutiny to this source, nor 
did this follow even as the consequence of the disease.” 

D. Price, in his System of Sheep-grazing as practised in Romney 
Marsh, 1809, coincides in opinion with J. Lawrence, a well- 
known and contemporary writer on the diseases of cattle, that the 
affection’ is due to debility produced by excess of moisture in 
“either the earth, air, or food :” while R. Parkinson, author of A 
Treatise on Live "Stock, 1810, favours the theory of flukes being the 
cause ; but, like those who ‘preceded him, gives no satisfactory 
account of their existence within the biliary ducts. 

The “ Lammermuir Farmer,” in his Treatise on Sheep, 1823, 
previously quoted, considers the pasturing of sheep during the 
autumnal part of the year on meadows, where from the combined 
influences of warmth and moisture a superabundance of grass 
exists, as the cause of rot, and remarks that, ‘“‘if any person can 
come forward and prove that it is not so caused, | shall freely 
grant that, with our present knowledge, the true cause still lies 
hid in the dark recesses of nature.” 

He also makes some observations with reference to the 
existence of flukes in the liver, which we transcribe, as thereby 
we have a distinct proof that the malady which he considers 
to be produced by luxuriant autumnal grasses is none other 
than the true rot. He says, “It is a curious and important 
fact that fluke-worms are found in the livers of all rotten sheep, 
and I have no doubt of these insects being the immediate 
cause of death, but how they come there has never yet been 
properly accounted for.” He enters next on a dissertation as to the 
probable origin of the fluke, and concludes by remarking, ‘‘ but in 
whatever way these worms are produced the fact is unquestion- 
able that they are always swarming in the liver of every rotten 
sheep ; and in proportion as a sheep is far gone in the disease the 
more numerous do they become; most certainly the two have 
some connection with one another, and that no “small one, but 
whether they are the cause or the consequence of the rot remains 
yet to be determined.” 

Davy, in his essay read before the Bath and West of England 
Society, entitled Observations on the Disease which has lately been so 
destructive to Sheep, called Bane or Coath, 1830, does little more 
than reiterate the statements of others with near to the causes, 
but dwells chiefly on enormous losses which were sustained 
during the year, and on the nature and prevention of the malady. 
His views of the pathology of rot will be hereafter referred to, 
as we find that to a very great extent they were adopted by 
authors of repute who wrote subsequently to his time. 
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To show that up to this period little more was known on the 
Continent with reference to the subject than among ourselves, 
we may here state that MM. Hamont and Fischer, whose in- 
vestigations have been previously referred to (page 66), affirm that 
“all the veterinary surgeons of Europe agree with regard to the 
exciting causes of rot. Chabert, Dupuy, Hurtrel D’Arboyal, 
&c., describe its prevalence in low situations; the feeding on 
marshy plants, as the different species of ranunculus, or plants 
which grow in or under water; the drinking of stagnant waters 
filled with insects, or where the fluke-worm and the leech abound ; 
the infected air of the sheepcote, and the sudden change from 
dry to green food.” MM. Hamont and Fischer, however, com- 
bat most of these opinions, and conclude by asking “‘ whether the 
rot may not be an essential disease, dependent on a primitive 
alteration of the blood, due to watery food ?” 

The Arabs, they state, attribute this disease to the sheep feed- 
ing on a tender rushy grass, which they call dysse :— 


“© As soon as the waters of the Nile begin to subside, the pastures are covered 
with dysse. ‘lhe sheep are exceedingly fond of it, and they are permitted to 
feed on it all day long, their feet being buried in the mud; and, as we have 
already said, for many months they have no other aliment. In the course of 
a very little time they begin to get fat, when, if possible, they are sold. Their 
flesh is then exceedingly delicate; but soon after this the disease begins to 
appear, and the mortality commences, 

“Jn the neighbourhood of Abou-Zabel there is a vast tract of low land 
which the Nile overflows for two months. When the waters retire, it is found 
to be covered with these rushes. The neighbouring inhabitants hasten to drive 
their flocks thither, and they leave them on the marsh from the rising to the 
setting sun, Every year the rot carries off numerous victims; but it is a 

. matter of general remark, that this disease is more frequent and fatal when 
the sheep are first turned on the newly-recovered pasture, than afterwards 
when the ground has become dried and the rushy grass harder.” 


We come now to a theory of the cause, which ought not to be 
too hastily rejected. It is founded on a knowledge of the man- 
mer in which many entozoic worms are propagated, namely, 
directly by ova, which produce young worms precisely like the 
parent. Long prior, however, to the period we are now alluding 
to—1836—it was well known to scientific inquirers that the 
liver-fluke was an oviparous creature, and that it deposited 
an enormous number of eggs (see fig. 9) within the biliary 
ducts. It had also by some practical writers on the diseases of 
sheep been stated that flukes might originate from the eggs of 
“* some insects” which had been deposited on the herbage, par- 
ticularly of wet soils. Others, however, far better informed on 
natural history, suggested that the existence of the fluke in the 
liver was probably due to the ova of the parasite being con- 
veyed into the digestive organs of the sheep while feeding on 
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particular grounds. The extensive promulgation of the latter 
opinion is chiefly due to the labours of Mr. E. King, who pub- 
lished some papers on the subject, both in the ‘Scotch Quarterly 
Journal of Agriculture’ and also in the * Agricultural Magazine.’ 
We have been unable to learn whether Mr. King, who seems to 
have resided in Oxfordshire, but who wrote from the “Steam- 
carriage Station, Hammersmith,” had received a medical educa- 
tion or not; nevertheless he writes like a person well informed on 
the structure and functions of the animal frame, as also on natural 
history in general. We give the following quotations from his 
writings :— 


“Flukes’ egos float in the gall, and go with it out of the gall-bladder into 
the intestine. Here they commingle abundantly with the contents of the 
intestines ; and if the sheep be very full of flukes, the eggs so abound in the 
contents of the intestines that the smallest portion of a sheep’s droppings 
taken up upon the point of a penknife and placed upon the object-elass of a 
microscope and wetted with a drop of spring water will show several of them. 
A buyer of sheep for stores, if he can find one fluke’s ege by this mode of exa- 
mination, would do well to decline purchasing such sheep. 

“ Hasty rain liberates flukes’ eggs from sheep’s droppings, and splashes them 
round about upon the circumjacent herbage; but healthy sheep, protected by 
their nose, are in little danger here of swallowing these eggs. The next 
shower, or perhaps the fag-end of the shower which liberates the eggs from the 
sheep’s droppings, carries the eggs down to the earth or into the crowns of 
grass plants. If the soil be sandy or from any cause porous, the water soaks 
into the earth and leaves the flukes’ eggs upon the surface, where they perish 
either by frost or desiccation. Such ground is therefore called sownd land. 

“Tf, on the contrary, the soil be very compact and clayey, so that the rain- 
water cannot soak into the earth, it draws off upon the surface, floating with 
it the flukes’ eggs into the furrows, the ditches, the brooks, &c., and the flukes’ 
eggs ao wherever the flood-water goes. These eges are so nearly of the some 
specific gravity as water that the least motion of the water keeps them moving ; 
but they will settle to the bottom gradually wherever water is perfectly at 
rest. Wherever flood-water, carrying lots of flukes’ eggs, finds perfeét rest, 
there these eggs will settle ; and many of them settle into holes, where, after 
the water has drawn away, they will perish in time by frost or desiccation, 
and then the meadow becomes safe pasturage for sheep; but for a long time 
whilst they are moist, and for a short time after they are dry, these eggs retain 
their vitality. The period at which their vitality becomes extinct I have been 
unable to ascertain. 

“This is, however, a point of considerable importance to flock-owners to 
enable them to judge with some precision when they may safely venture to. 
depasture meadows subject to floods. If attention be directed to this point, 
accidental occurrences and casual observation. may elicit facts which will 
throw light upon the subject.” ' 


This theory of the introduction of the ova of flukes leading to the 
existence of the entozoa in the bile-ducts would certainly appear 
at first sight to have a good foundation; but it has been fully 
ascertained that it’also fails to account for sheep becoming rotten. 

Some ten years ago we put this to the test of direct experi- 
ment. We collected a far greater number of eggs, fresh from 
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the biliary ducts and intestines, and therefore in their perfected 
condition, than we can conceive it would be possible for a sheep 
to obtain during a summer's grazing, and exhibited them to an 
animal, using a little water as a vehicle. ‘The quantity was not 
less than a teaspoonful ; and as it is often impossible to count the 
number of ova in the field of the microscope, which may be 
contained in a drop or two of water, we can scarcely imagine the 
hundreds of thousands which were thus given to the animal. 
The sheep was kept six months before being destroyed, and, on 
examining its liver and other organs, not a single fluke was found. 
This negative result was exceedingly valuable, and it fully 
confirms similar experiments which have been carried out in 
Germany and elsewhere. 

Gerlach, who is connected with the Berlin School of Veteri- 
nary Medicine, has had recourse to experiments of the same 
kind, and invariably with the like result; thus showing that the 
ova of the fluke when introduced into the digestive system of the 
sheep, will not develop into or generate flukes. It may be said 
that we have almost a continuous illustration of the fact in the 
enormous quantities of fluke eggs which enter the stomach and 
intestines of dogs belonging to butchers, farmers, and others, from 
eating the livers of rotten sheep. These animals suffer no ill 
effects therefrom, and we have never met with the entozoon in 
the biliary ducts of the dog, although our opportunitigs have 
not been a few in making autopsies of this animal. No doubt 
many persons will object to this illustration, on the ground that 
the dog is a carnivorous creature, and therefore animal products 
of this or any similar description would be quickly digested in 
his stomach. We admit the force of the objection; but we may 
reply, that flukes have frequently been found in some of the 
carnivora, both wild and domesticated, and also in the pig, who 
is, it is true, omnivorous, but whose digestive powers are not- 
withstanding little inferior, if any, to those of the carnivora. The 
entozoon has likewise been occasionally met with in man, another 
of the omnivora, It may be affirmed, therefore, that all these 
theories have been more or less at fault, and that it is only 
within, comparatively speaking, a very short space of time that 
we have approximated to anything like a correct explanation of 
the cause of rot. 

The year 1837 witnessed the publication of the best work ex- 
tant on the diseases of sheep, from the pen of the late Mr. Youatt, 
entitled, Sheep; their Breeds, Management, and Diseases. It 
contains a lengthy article on rot, in which Mr, Youatt not only 
gives his own experiente, but culls from nearly all those who 
had written upon the subject. He comes to the conclusion that 
the disease is due to the inhalation of miasm, and hence that it 
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shows itself more particularly during the summer months, though 
in its progress the disease is carried over to the autumn, through 
the winter, and even into the next year. 

His words are, that ‘floods in the latter part of the summer 
are generally precursors of considerable destruction from rot. 
The meadows when the water clears away must be in the highest 
degree dangerous. The grass at this time had begun to die, the 
outer leaves and some of the stalks were perishing ; they wanted 
only the agency of heat and moisture to run into perfect decom- 
position. The rain comes, and with it the summer’s heat, and 
the decomposition is rapid, and the extrication of poisonous 
gases profuse.” 

Again, “The nature of the herbage and the ¢haracter of the 
plants which the soil produces have nothing to do with the 
development of the rot. It is caused simply by the extrication 
of certain gases or miasmata during the decomposition of vege- 
table matter, under the united influence of moisture and air.” 

It is, however, not a little singular that Mr. Youatt, in stating 
facts with reference to the disease, should name one which 
positively contradicts his theory with regard to miasm; and 
he appears to have done so without noticing it at the time. 
The fact to which we allude is thus given:—‘‘ A farmer, in 
addition to other land, had a dry, hilly sheep-pasture, which he 
stocked, rather hard. In a hollow place of that pasture was a 
swampy pond, which was preserved for the sake of supplying 
the wheel of the thrashing-machine. The farmer, notwith- 
standing the dry and favourable nature of his sheep-pasture, had 
occasional losses from rot in his flock. He fenced in the pond, 
and prevented the sheep from having access to the swampy 
border that surrounded it, and the rot entirely ceased.” 

The circumstance of the cessation of the disease at once nega- 
tives the idea propounded with regard to miasm. If the pond 
had been thoroughly drained, the water being thereby entirely 
removed, and the character of the soil improved, we can under- 
stand that miasmatic vapours would have ceased to arise from it; 
but the pond still remaining as a pond, with its swampy border, 
miasmatic matter would spring therefrom just as much when it 
was enclosed with an ordinary fence as when it was open. 

The theory of miasmata being the cause of rot has already been 
shown to have originated with Dr. Harrison in 1804, although 
long antecedent to his time the injurious effects of “bad air” had 
been vaguely alluded to. We may further remark that the mias- 
matic theory was revived by Davy in his essay on ‘ Bane,’ pub- 
lished just before the writings of Youatt.’ 

D. Price, previously quoted from, rightly observes that “many 
objections might be urged against this theory, however plausible 


The Rot in Sheep. 81 


it may appear. I shall here content myself, however,” he says, 
“‘with stating a fact recorded by the learned and ingenious Dr, 
George Pearson, in a letter to Arthur Young, Esq., which power- 
fully militates against the hypothesis in question,” and he adds, 
“as this communication is valuable, not only for the fact it 
contains, but on account of the philosophical spirit which per- 
vades it, I deem no apology necessary for presenting it to my 
readers in Dr. Pearson’s own words :-— 


“The paper lately written by my friend Dr. Harrison on the rot of sheep 
is very valuable indeed for the great number of facts with which it is enriched. 
These facts are of various applications for the economist, the agriculturist, the 
breeder, and the practitioner of physic. ‘The subject of the rot in general, I 
am persuaded, is in very able hands for further investigation, as Dr. Harrison’s 
opportunities, from his residence, are most favourable. Hence, if I had leisure,, 
I should not be inclined to occupy myself in this inquiry ; but it may, perhaps, 
be the means of eliciting or of confirming truth to state an apparent objectiow 
to the ingenious author’s conclusion—‘ that the rot is occasioned by the sume 
morbific agent which occasions intermittent and remittent fevers. ‘This mor-- 
bific matter is called méasmata paludum in the schools of physic, and those 
miasmata are engendered especially in marshy and boggy grounds or fens, 
particularly in the spring and autumnal season. In some of the marshes of 
Kent intermittent fevers affect a great proportion of the inhabitants ; and even 
persons in the neighbourhood, although living on dry chalky lands, where 
these disorders never appear if remote from the low grounds, unless by im- 
portation. Iwas lately in Chitney Marsh, on the Medway, near the Isle of 
Sheppey, one of the most prolific situations for agues to be found in the king- 
dom. It is famous also for its pasturage, by which very great numbers of 
sheep are fed. Observing the sallow, and indeed cadaverous, countenances of 
the inhabitants, most of whom were ill or were recovering from agues, I was. 
led*to inquire into the health of the sheep, Besides the evidence of the fine 
healthy condition of these animals I obtained that of the shepherd, who had’ 
been so, fortunate as to live thirty-six years in the marsh. He attested that he 
had only seen the disorder once, and that was in the first year of his residence, 
nor is the rot at all common in any part of Kent. The Leicestershire breed, 
he said, were subject to it, but not the sheep bred in the marsh; nor were 
these animals subject to any other disease more frequently than in other situ- 
ations in general, or particularly in the uplands. Hence it appears that one 
kind of miasmata of marshes which produce agues do not in all situations also 
produce rot. It is not, however, logically just to conclude from the instance I 
have given that miasmata paludum of a different species may not occasion the 
vot and also agues. It is possible, also, that some. concomitant agents or cir- 
cumstances may render the same miasmata productive of one of the diseases in 
certain situations, but not of the other disease.” 


Harrison also, like Mr. Youatt, narrates some cases of exemp- 
tion from rot which militate very much against his theory. He 
says that “in 1792, the fatal year, &c., often particularised, Mr. 
Young of Claxby divided a flock of sheep and placed fifty upon 
some good aftermath, where, in other seasons, the rot had fre- 
quently prevailed. Only this part of his flock escaped the dis- 
order, which he attributed to the meadow not having been grazed, 
before it was well covered and defended from the weather.” 
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Again, he observes—‘ Some time since he (Mr. Young) pur- 
chased a close in his neighbourhood which was reputed to be 
unsound. Before any sheep were turned upon it, he permitted 
the grass to grow till it would cover a man’s ankle, and during 
the whole summer he took care that it should remain an exceed- 
ing good pasture. The rot did not appear in the field, though 
an adjoining close in his own occupation, and defied in the 
tenure of Mr. Thorpe, suffered more than usual during the 
year,’ 

Harrison adds some further instances of a similar kind, and 
says in explanation of them, that “luxuriant pastures seldom 
rot unless they be eaten bare in hot weather, Whilst the grownd 
as well concealed, it is so completely defended and protected that the 
sun exerts no deleterious effects upon it.”* Now, allowing this 
explanation to be correct, merely for the sake of argument, we 
may ask how was it that the miasm, which was engendered in 
the adjoining fields to an extent sufficient to rot all the sheep 
placed therein, did not cross the boundary fences and exert its 
prejudicial effects upon the sheep in these ‘luxuriant pastures,” 
seeing that, being mingled with the atmosphere, it must be 
wafted hither and thither by every gentle breeze ? 

Harrison makes one remark, however, which may perhaps 
help us to explain the immunity of these animals in quite 
another way. He speaks of the danger of pastures being “ eaten 
bare.” Now, it is well known, that sheep are remarkable for their 
close biting, for which their lips and incisor-teeth are beautifully 
adapted, ae hence probably their greater liability to receive the 
cause of rot than the ox which crops the longer grasses. Hold- 
ing the opinion which we do that rot is none other than an en- 
tozoic disease, referable to the entrance of the penultimate forms 
of the liver-fluke into the digestive system of the sheep, we con- 
ceive that an explanation is to be found in the circumstance that 
these creatures are in greater abundance at the lower portions 
of the stems of the grasses—the parts eaten by the sheep—than 
elsewhere on the plants. 

Cleeve, in his Essay on the Diseases of Sheep, published in 
the first volume of the Journal of the Royal Agricultural Society, 
p- 310, narrates a fact singularly corroborative of the view we 
have taken. He says that in the parish of Seaton, in Devon- 
shire, all the sheep that were depastured in the marshes one year 
were attacked with rot and died, only excepting four; on exam- 
ining these four, it was found that they were hog-jawed, and, 
from the under jaw being much shorter than the upper, they 
could not bite near the ground.” 


* These italics are our own. 
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We may here leave the further consideration of this question 
for the present, to proceed with the history of the assigned 
causes, 

In the year succeeding the publication of Mr. Youatt’s work 
a small manual on the diseases of sheep made its appearance, 
from the pen of Mr. A. Blacklock, surgeon, Dumfries. This 
gentleman strongly repudiated the opinion of entozoa being the 
cause of rot, and considered that it arose solely from tubercles 
located in the lungs. He remarks that “everything that has 
a tendency to weaken the animal will more or less lead to rot. 
Exposure to cold and wet, mishaps at lambing-time, food bad 
in quality or deficient in quantity, and over-driving, will all pre- 
dispose the constitution to the deposition of tubercles.” Here- 
after we shall have occasion to recur to the writings of Mr. 
Blacklock, and will only now incidentally remark that the so- 
called tubercles in the lungs of sheep have no pathological relation 
to those met with in cases of phthisis of man. Since the period 
at which this gentleman wrote, it has been ascertained that these 
deposits are produced by the well-known entozoon, the Filaria 
bronchialis. j 

Subsequently to this date we do not find: that any author of 
note has propounded any new views of the cause of rot. Mr. 
Spooner, of Southampton, however, after reviewing the statements 
of others, in his History, Structure, Economy, and Diseases of 
Sheep, 1844, remarks “it appears to me that in addition to 
the consumption of food in which water greatly abounds it is 
essential that this food should be in a state of decomposition 
(partially rotten) in order to produce the fatal disease.” 

We come next to comment upon the general statements which » 
have been made with regard to the pasturing sheep on water- 
meadows. It has long since been ascertained that during a 
certain period of the year sheep are sure to take the rot if placed 
on irrigated meadows, this being from about June to October. 
The cause of this is to our minds very evident; but we must 
leave its explanation for the present, and reserve it for another 
section of our essay. 

Arthur Young, when speaking of watering meadows in his 
Farmer's Tour, vol. iii., says “that Mr. W. White, a tenant of 
Mr. Frampton’s, of Moreton, Dorset, remarked, and it is the 
general observation of the country, that these watered lands never 
rot sheep in the spring, though they immediately follow the 
water, or are turned in at any time or in any manner; but if 
they are turned into the after-grass, it rots till the autumnal water- 
ing, after which they are safe.” 

Much has been said with regard to the draining and im- 
proving of twenty-five acres of imperfectly-made water-meadow 
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belonging to the Duke of Portland, which for twenty years 


previous to 1826, when the improved drainage was effected, 


had carried ewes and lambs without the occurrence of rot, be- 
coming subsequently thereto so dangerous to sheep that it invari- 
ably rotted them.* The field is described as being during twenty 
years so wet as to grow rushes and coarse water-grasses, but 
yet to be safe pasturage. This it might possibly have been in 
the spring, but not in the summer and autumn. We are bound 
to receive the statement as it is; but we nevertheless think the 
entire evidence, both with reference to the safety and the subse- 
quent dangerous condition of the pasture, to be wanting in that 
preciseness which would bear a rigid investigation. 

An analogous case has been published in The Quarterly Journal 
of Agriculture, which has so many features in common that it would 
appear to be identical, but fora slight difference in the dates and a 
few other particulars. This case received such an excellent reply 
from an anonymous writer under the signature F’. B., which also 
appeared in the same journal, that, although somewhat long, we 
venture to transcribe both the case and reply, as thereby some 
light may possibly be thrown on the other instance :-— 


“On WatTER-MEADOWS CAUSING THE Rot IN SHEEP.—About the year 1808 
some land, part of which had been under water, much of which was a bog, and 
part of which was nearly dry, was drained, levelled, and irrigated. Although 
it was drained and was so far dry that horses could at all times walk upon it, 
yet it produced coarse herbage, rushes, and even some flags. In this state it 
remained for at least fifteen years, and during the whole of the time it was. 
constantly fed by ewes and lambs in the spring, and no instance was ever 
known of any of these sheep ever showing the slightest symptom of the rot. 

“ As, however, the herbage was not good, and it was supposed that by ob+ 

taining a better outfall and a more effectual mode of drainage the meadow 
might be much improved, it was broken up in 1829, drained more perfectly, 
better levelled, and was again laid down to grass after a turnip-fallow. The 
land then appeared to be perfectly drained. The turnips were excellent, and 
the grass which was sown in 1831 was beautiful. It was mown that autumn, 
after having been irrigated, and produced abundantly. It carried great fiocks of 
sheep the ensuing spring, and produced a very great crop of grass early in the 
summer ; but afterwards in that year the land appeared starved, and the grass 
did not come a second time to the scythe. In the spring of 1833 the meadow 
yielded a good pasture to the sheep, but, except in those parts which were dry 
and steep, it produced little for the scythe. Rushes made their appearance ; 
and as it was probable that the land was not sufficiently drained, more drains 
were made, which produced a great deal of water. ‘Then for the first time 
suspicions were raised that the sheep fed on the land were tainted by the rot, 
and it has been ascertained that since Christmas 1833 sheep fed upon it have 
taken the rot in five days. In the spring of 1834 more drains were made in 
it; the consequence of which has been a great improvement in the quality and 
quantity of the herbage, but, as far as the rot is concerned, it has been equally 
fatal to every sheep put upon it. It is necessary to add, that, although the whole 
of this meadow is now so well drained that after a fortnight’s irrigation it will 


* See Royal Agricultural Society’s Journal, vol. i., p. 368 et seq. 
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become so dry in a week as to admit of horses galloping over it without scarcely 
leaving the print of their shoe, yet, as some parts of it are much lower, and con- 
sequently nearer the water by some feet than others, it might be supposed that 
they would be more likely to produce the rot than those parts which are higher. 
But thisis not the case. 1t has been ascertained that they are equally infectious, 
Other meadows in this neighbourhood, irrigated partly by the same stream, have 
equally rotted the sheep though perfectly well drained. As those other mea- 
dows are entirely new, it cannot be said of them that there was a time when, 
though less well drained, they did not rot the sheep. They do not affect the 
question, What can be the reason why land which when less well drained was 
fed by sheep with impunity rots them now when it is much better drained ? 

“Tt cannot be attributed wholly to the seasons, because other water-mea- 
dows in the same county but on a different stream did not rot the sheep in the 
spring or even in the autumn of 1834; some few out of very many have 
been supposed to take the rot; and that in the autumn of 1834,* even on these 
meadows, scarce one has escaped the infection. But where they have taken it 
some parts of the land have not been effectually drained. 

*“'These occurrences naturally excited attention, and recourse to every known 
means supposed to be capable of preventing this infection was resorted to. It 
has been said that sheep folded on fallows and not allowed to go on to their 
pastures till the dew was off the ground have escaped the rot, when others 
which were allowed to remain constantly on them have taken it; that dry 
food given.to them on dry ground during the night, and that salt and oil-cake, 
have acted as preservatives. ‘The evidence of the good.effects of all these anti- 
dotes has been such as it was impossible to doubt. But each and every one of 
them has been tried here with the greatest attention, and it is painful to add 
that they have all failed in every instance, The mode in which these experi- 
ments were made was this: Out of a large lot of fat wethers which were in the 
‘course of being killed, and which were all believed to be sound, three at a time 
were selected for the trial of each of these remedies, and put on the meadows. 
At the end of three weeks ‘their livers were invariably found to be more or less 
infected, while the livers of the others of the same lot which had not been on 
the meadows, and which had remained in their usual dry pastures, remained 
unaffected. 

“This continued for some time; but at last two wethers which had not 
been on the meadows were found to have diseased livers, and therefore it can- 
not be affirmed with perfect certainty that the subjects of the experiment had 
taken the disease in spite of the remedies, because it is just possible that, 
like He two last, they might all have taken the infection at some previous 
period,” 


To this statement F. B. replied :— 


“Tn vol. v. p. 503 of this Journal is an article entitled, ‘ On Water-Meadows 
causing Rot in Sheep.’ The very extraordinary circumstances detailed in 
that communication led me at first to think it an imaginary case, given to 
the public for the purpose of provoking discussion ; as lawyers say, ‘a case 
stated for counsel’s opinion.’ But on farther consideration I shall treat it as 
a real one, 

“The writer says, ‘ About the year 1808 some land, part of which had been 
under water, much of which was a bog, and part of which was nearly dry, 
was drained, levelled, and irrigated. Although it was drained, and was so far 

_ dry that horses could at all times walk upon it, yet it produced coarse herbage, 
rushes, and even some flags. In this state it remained at least fifteen years, 


* In the autumn of 1833, 200 ewes were fed on these meadows, and, when killed, 
were all found to be quite sound. F 
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and during the whole of that time it was constantly fed on by ewes and lambs 
in the spring, and no instance was ever known of any of these sheep ever 
showing the slightest symptom of rot.’ To this part of the statement I have 
to observe, that ewes and lambs are not liable to rot when pastured upon 
water-meadows in spring. It would have been satisfactory to have been 
informed whether sheep of any kind were close-pastured upon the meadow 
in its then partially improved state, either i wet swmmers or in autumn, and 
what was the result of such pasturage ? ” 


F. B, then quotes the whole of the second paragraph ending 
with the question— 


“<« What can be the reason why land which when less drained was fed by 
sheep with impunity rots them now when it is much better drained ? 

“This negative question,” he continues, ‘appears to me as if put for a 
similar purpose to that of the witty King Charles in regard to the weight of 
live and dead salmon; and in answer I will apply the sentiment expressed 
by one of the sages on that occasion: ‘ Before I assign a reason, I could wish 
to prove the fact.? On entering upon this discussion, it is but fair to acknow- 
ledge I do so under a considerable degree of prejudice, because I have experi- 
ence of many instances of low marshy grass-land when in a state of nature, or 
but partially improved, rotting the sheep pastured upon it; and that land, 
on being subsequently thoroughly drained or converted into well-ordered 
water-meadows, did not rot sheep fed upon it in proper season. But I will 
endeavour to show, from the querist’s own statement, it is probable that he 
has come to an erroneous conclusion in estimating the capability of his water- 
meadow. 

“1. The System of Irrigation—The most proper method of irrigating low 
marshy ground, such as the meadow described, is the bed or ridge system. It 
is not probable the meadow in question was so formed, because, if it had, the 
occupier would not have ploughed it up, cultivated it, and cropped it with 
turnips, as the re-formation of these beds with water-carriers and furrow-drains 
would have been attended with an unnecessary additional expense of from 107. 
to 20/7. per acre. Indeed it appears certain the meadow was not so formed, as. 
he says, ‘The grass-seeds were sown in 1831. They were mown in the 
autumn of that year after having been irrigated. Now if water had been 
thrown over new-formed beds of loose cultivated earth, a great part of it would 
have been washed away, and the young grass-plants along with it. Neither 
is it probable his watering was done upon the catch-work principle, as that is 
not applicable to flat marshy land, such as a great part of the said meadow is 
described to be; and a loose formation of catch-work is still more liable to be 
guttered and the earth washed away than beds so formed. I am therefore led 
to believe the irrigation in question was something of the nature of warping, 
and effected by a rivulet dammed up, and the water from it caused to flow 
over the meadow at random, or with but little artificial direction ; and although 
ewes and lambs may do well when pastured im spring upon land so managed, 
or rather mismanaged, yet sheep of any sort close pastwred wpon it in wet sum- 
mers or in autumn would hardly escape rot, and that without any reference to 
whether the land was well or ill drained. The great advantages derived from 
the bed formations and catch-work systems of irrigation are the rapid flow 
of water over the surface, and quick delivery of it by the receivers and furrow 
drains, either to supply other beds at lower levels or convey it to the waste 
water channels, no water ever being allowed to stagnate upon any part of a 
well-ordered meadow, That desirable object cannot possibly be attained in 
warped or flooded meadows however much they may be drained, and hence the 
liability of such meadows to rot sheep. 
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“2. The Quality of the Herbage.—We are informed the land was sown with 
grass-seeds in the spring after the turnip crop, and that it was irrigated in the 
same year the seeds were sown, but the varieties of those seeds are not men- 
tioned. If they were annuals or biennials, such as are commonly used in 
agriculture, they would of course soon die off, and all the tender and most 
nutritious of the natural grasses would be extirpated by the aration processes ; 
while the roots of coarse grasses and other pernicious plants, so far from being 
eradicated, would in fact be renovated by the short course of arable culture. 
Tndeed, it is purposely acknowledged, ‘rushes again made their appearance in 
the second year after the seeds were sown,’ and probably many other still 
more objectionable plants made their appearance at the same time. But even 
supposing the land had been sown with a proper selection of perennial grasses, 
these would have been weak in the second year. ‘The narrator complains of his 
grass looking ‘ starved after mowing in the second year, and that it did not come 
a second time to the scythe.’ Also in the third year after sowing, he says, 
‘Except in those parts which were dry and steep, it produced little for the 
scythe ;’ the more valuable plants raised from seeds sown upon the low 
land being gone, and supplanted, by pernicious plants as before stated. The 
sound pasturage on the meadow would be confined to a very narrow compass, 
and hence not without any reference whatever to draining. . 

“3. The Manner of Pasturing.—We are told that before the meadow was. 
improved otherwise than by irrigation it did not rot ewes and lambs pastured 
upon it i spring. But it is not said it was at that time sound pasturage for 
sheep in wet swmmers or in autumn. Neither is it said that after draining it 
rotted ewes and lambs in spring. It is however stated that after the third 
draining in the spring of 1834 ‘the meadow was equally fatal to every sheep 
put upon it.’ There is no mention of the time of year when the sheep were 
so put, nor is it stated whether the land was full stocked with sheep in that 
fatal pasturage. I, however, think that calamity took place last autumn ; at 
least it is fair to infer so, because, as the third draining was effected in the 
spring of last year, the irrigation could not be carried on while the draining 
was in hand, consequently too late to produce early spring food; and if the 
meadow was mown for hay last summer, the fatal result will have arisen from 
the sheep eating the autumnal lattermath or fog, and not from the land having 
been more perfectly drained. 

“Much more matter of a similar purport might be stated in support of my 
argument, but I trust I have already said sufficient to show that the querist 
has come to a hasty conclusion in supposing, as he states his case, ‘that land 
when less well drained may be fed by sheep with impunity and rot them when 
much better drained.’ ” 


In closing this section of our subject we would remark that 
neither water—pure or impure—innutritious herbage, nor noxious 
plants partaken of by an animal, nor exposure to rainy weather, 
location on damp and ill-drained pasturage, nor on water- 
meadows, in the abstract, can be regarded as the cause of rot. 
Singly or combined, if long enough continued, these influences 
exert their baneful effects upon the vital force, and by diminish- 
ing it render animals more susceptible to diseases in general, 
especially those of an asthenic nature. They fail, however, to 
produce rot, because, even if united with numerous other causes 
of a similar kind, they are incapable of producing the entozoa 
which are found in the biliary ducts of affected sheep. 
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We are not insensible of the injurious results which spring 
from the partaking of improper food, knowing full well that the 
due nutrition and integrity of every organ will depend very much 
upon this alone. We do not lose sight of the effects of a long- 
continued elevation or even dimiceicns of temperature, a hued 
or dry atmosphere, on the quality as well as the quantity of the 
food itself. Neither are we unmindful of the consequences of a 
long exposure of the bodies of animals to the vicissitudes of 
weather ; nor of the impaired function of respiration over the 
oxidation and decarbonization of the blood when the air is 
both warm and humid. The blood, we know, will be rich or 
poor, pure or impure, in proportion to the completeness of the 
change it undergoes by the process of respiration, and to the 
amount of Slbitavinone and saline materials which enters it in a 
given space of time from the assimilation of the food. And 
further we are aware that it is by these means that it can alone 
maintain—assisted by the secretory and excretory organs-—that 
purity of composition and proper. specific gravity necessary for 
its free circulation, and the yielding up of its nutritive and vital 
properties to every tissue of the body. 

But we object that many persons both write and speak about 
animals, and endeavour to explain the normal and abnormal func- 
tions of their several organs—particularly those employed in the 
digestion and assimilation of the food—entirely on chemical prin- 
ciples ; ; as if an animal were merely a chemical laboratory. This 
we conceive to be an error. We admit the influence of chemistry 
—few perhaps more so—in many of the changes which are wrought 
in the animal organism ; but we believe that Anat is controlled, kept 
in order, and, so to speak, even directed, by a far higher power, 
namely, vitality. Vital force, ier eaten we do not “hold to be 
antagonistic to chemical action, but to be in harmony therewith. 
Nevertheless, it is often diminished, without losing its supremacy, 
by many internal as well as other causes, especially if these should 
be of a persistent irritative character, as, for example, the pre- 
sence of flukes in the liver. Under such circumstances a con- 
tinued alteration of the function of one organ will exert a 
baneful influence to a greater or less degree upon all the others, 
and thus lead ultimately, to the death of the animal by simply 
exhausting the vital force. 


PatruoLtocy.—Ror an Entrozorc DIsEAsE. 


When we reflect that the pathology of a disease is to a con- 
siderable extent elucidated by studying the lesions which are 
observed post mortem, it seems difficult to account for the differ- 
ences of opinion which have prevailed with regard to the nature 
of rot. It cannot be denied that every investigator of this disease 
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has had at command numerous facilities for observing the state 
of the organism directly after the death of the affected animal. 
Nor is this the only advantage he has enjoyed; for a few visits to 
the abattoir have sufficed to show the several stages of the malady 
from its earliest beginning to its fatal termination. In slaughtered 
animals, it is likewise to be remembered, that disease is always 
seen in all its exactness. Changes consequent on natural death 
have not come on, and there is, therefore, no mistaking the real 
for the unreal. 

The advantage thus possessed by the veterinary pathologist 
over his medical compeer is very considerable. We fear, how- 
ever, that too many have not sought this knowledge for them- 
selves, but been content to adopt the opinions of others, who 
may perhaps have been equally devoid of practical information. 
In no other way can we account for the varying statements which 
have been put forth respecting the pathology of rot. Some writers, 
for example, describe the disease as being essentially an inflam- 
matory affection of the liver. Others, on the contrary, view it as 
a general dropsy associated with chronit disease of the liver and 
an impure state of the blood, and one author, in particular—a 
surgeon—has even contended for its being a tuberculous disorder 
of the lungs. 

The gentleman thus alluded to is Mr, Blacklock, whose 
writings we have before quoted from. He says,— 

“The lungs are always the principal, and I may also, from my own expe- 
rience, add, the primary seat of the affection. When examined in the early 
stage of rot, they have a hard lumpy feel, especially at the upper part or lobe ; 
and at this time a great number of irregular yellowish-white, patchy-looking 
bodies will be seen shining through the membrane, plewra, which surrounds 
the organ. ‘These tubercles, as the hard white bodies are called, vary in size 
from that of a mustard-seed to that of a pea. They are sprinkled through all 
parts of the lung, and will, in every dissection, be found in a variety of stages, 
from the firm condition in which they were deposited, to the softened state 
which denotes their speedy expectoration. Each tubercle, however small, 
usually holds a particle of calcareous matter in its centre.” 

The confidence with which Mr. Blacklock speaks of the 
matter will be further shown by one other short extract from 
his writings :— 

“Tluke-worms' and hydatids are almost constant attendants on rot, 
and seemingly most important ones, especially the former, which have, I 
may say, kept a great bulk of the learned and unlearned for many years in a 
perpetual bustle, and have so hoodwinked writers on this subject as to pre- 
vent them seeing the truly important points of the disease.” 

The opinions thus authoritatively put forth respecting rot being 
a tuberculous disease of the lungs have no foundation in 
fact. Indeed, as has been already pointed out, sheep are not 
subject to depositions in their respiratory organs of this aplastic 
material, which proves so destructive to mankind. 
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The little hard lump about the size of a ‘“‘ mustard-seed,” holding 
calcareous matter, mistaken for a true tubercle, is the product of 
the Filaria bronchialis. Examined in the early stages of its 
formation, and when it presents little more than an ecchymosed 
condition, or a pus-like deposit, a male parent-worm will be seen 
coiled upon itself in the isolated miliary body. Having served 
the chief purpose of its life, the entozoon is about to die and 
become entombed in calcareous matter, his own structure contri- 
buting to this end by being involved in the process of calcifica- 
tion. Similar changes we believe to take place with the female 
parent-worms, but these, from their greater size and number, 
produce depositions far exceeding those of the male entozoa, In 
the still larger and softer deposits, which give here and there to the 
lung a flesh-like appearance, myriads of ova and young filarie 
of both sexes will be found, which, by their local irritation, 
produce the changed lung-structure in which they dwell. These 
are the revelations of the microscope, and beautifully do they 
exemplify one form of entozoic disease to which sheep are remark- 
ably prone. 

Among the advocates of the opinion that rot depends on 
inflammation of the liver was the late Mr. Youatt. He spoke very 
decidedly on the point, and attributed all the lesions which are 
observed in the body to this one primary cause, This view of the 
patholog ry of the malady appears to have emanated from Dr. Har- 
rison, who affirms that ‘‘ Rot always commences with inflammatory 
symptoms, and generally with an exudation of coagulable lymph 
under the tunic of the liver. In five or six days after contracting 
the rot, the thin edge of the liver,” he says, ‘‘ becomes of a trans- 
parent white or bluish colour, and this spreads along the upper 
and lower sides, according to the severity of the complaint. In 
severe cases the whole peritoneum investing the liver is diseased, 
and then it commonly assumes an opaque colour, interspersed 
with dark red lines or patches.” 

Similar views were held by Hurtrel D’Arboval and by Davy. 
The latter-named author, after describing several morbid states 
of the liver, which he enumerates as ‘enlargement, indura- 
tion, * gangrene, concretions, &c.,” says, ‘* Now, we are well 
secured that fubse appearances never occur without the existence 
of previous inflammatory action. Inflammation of the liver is 
a state of disease which it is evident has taken place.” 

It is not a little remarkable that not only surgeons, but also 
such eminent veterinary authorities as Youatt and Hurtrel D’Ar- 
boval, should have committed so great a mistake respecting a 
disease of such common occurrence. Every farmer knows that 
sheep give little or no evidence of ill-health at the commence- 
ment of rot, and that, when they do sicken, the symptoms indi- 
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cate not an inflammatory state of the system, but a marked debility 
and prostration of the vital powers. We may here, however, leave 
the further consideration of this statement, more particularly as 
its fallacy will fully appear when we come to a detailed account 
of the symptoms of the disease, 

Thus far the opinions we have quoted on the pathology of rot 
may be regarded rather as exceptions than otherwise, since 
the majority of authors agree in considering it as a dropsical 
disease, associated with a disordered liver, depending on an 
impure, watery, or improper diet. 

In confirmation of this view it, has often been said that both 
hares and rabbits take the rot in wet seasons and die therefrom. 
Our post-mortem examinations of these animals, when diseased, 
have not been many; but, singularly enough, up to the present 
time we have rarely failed to find flukes in the biliary ducts. The 
liver of the creature, however, has occasionally been enlarged and 
softened, and its vessels turgid with imperfectly clotted blood— 
very dark in colour. The general hue of the organ has varied, 
being in some places paler and in others of a deeper colour than 
natural. The animals have been little more than skeletons, and 
their abdomens have contained a good deal of serous fluid. The 
cause of death was obvious in these cases; but inall this we have 
only another proof that bad food will give rise to grave affections 
of the liver, by first impairing the quality of the blood. 

The influence of food—natural grasses in particular—when swr- 
charged with moisture, in producing a deranged condition of the 
liver of sheep, was made the subject of our investigation during 
the wet summer of 1860. We found that the first ill effects 
were a blanching of the lobules of the gland,—the structures 
which are mainly composed of the secretory vessels, bile-cells, and 
origins of the biliary ducts. Affected livers, apart from any other 
pathological condition, showed white spots and streaks here and 
there, which were often not more .than five or six in number, 
and of a size not exceeding an inch and a half in length. 

A continuance of the cause led to the production of further 
structural changes. No embryos of the fluke, however, could be 
detected even by a microscopical examination of the bile, &c. 
Had means not been adopted to prevent the further inroads of 
disease, doubtless these animals would have ultimately sunk 
from dropsy ; but food the very opposite of that they had been 
living on, combined with a daily allowance of salt, sufficed at 
once to put a stop tothe disorder, which assuredly ought not to 
be regarded as being rot. 

To the opinion held by most authorities that rot in its ad- 
vanced stages is accompanied with general dropsy, we willingly 
assent ; but that the anasarcous condition of the body in this disease 
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depends, ab initio, on watery or innutritious diet, and allied 
causes, we cannot admit. 

Dropsy will doubtless arise from causes which affect the quality 
of the blood or the functions of the liver, and not only in sheep, 
but in all animals, man himself not excepted. Dropsy, however, 
will not produce flukes in the liver, although the existence of 
flukes therein will produce dropsy. Until we cease to use such 
terms as “water rot,” and begin to speak of rot as an entozoic 
disease only, we shail continue to impede the progress of veterinary 
pathology, by encumbering her with an unmeaning nosology. 

Rot, we repeat, is an entozoic affection, due to the presence of 
flukes in the biliary ducts of the liver, which early lay the 
foundation for structural changes of a special description in 
this organ, and ultimately cause the death of the animal from 
anemia, ‘No author denies the existence of flukes in this dis- 
ease, although it may be that every one does not make mention 
of them. The accounts of their presence within the liver are 
some of them of early date. Thus Sir Anthony Fitzherbert, in his 
Booke of Husbandrye, 1532, in describing the rot of sheep, says 
“if thou cut the lyver, there will be lyttle quickenes like flokes ; 
and also seeth the lyver, if it be rotten it will break in pieces, and 
if it be sound it will hold together.” 

To those who object to the statement that flukes are the direct 
cause of the malady, may be addressed the question, How is it 
that sheep bred and reared on sound land have flukes in their 
livers in wet seasons, and then only; and that under such cir- 
cumstances they die from rot? It is admitted that they are so 
affected. Where, then, do the entozoa now spring from? No 
combination of ordinary causes can produce them. No, their 
propagation and development are governed by fixed and unalter- 
able natural laws. 

When conversant with the natural history of the fluke, we 
see fewer difficulties in accounting for this fact than might 
be supposed ; but we will not now anticipate this division of our 
subject. 

Entozoic diseases have been much investigated of late, and 
every day’s experience goes to prove that they are neitnes few 
nor unimportant. Hitherto it has been too much the custom 
to look upon entozoa as an effect rather than a cause of disease. 
Are they so in that condition of the flesh of ce pig vulgarly called 
“‘measled pork,” or in “ gid” in sheep, or in ‘‘ dyspnoea” in calves 
and lambs? If not, why should they be so considered in rot? 

Men who are unacquainted with the facts which have been 
brought to light through long-continued research into the natural 
history of the liver-fluke, and who probably may possess far more 
practical knowledge of the details of feeding and managing sheep 
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to a profit, than do most scientific observers, will be sure to find 
enough to cavil at in the revelations of science. It is doubtless 
far easier to argue that all entozoa are the consequence of im- 
paired animal functions, than by a patient investigation to 
become conversant with their structure, habits, and mode of 
development, with a view to understand the way inwhich they 
enter the bodies of animals and exert a deleterious effect on 
health. 

Our own researches have recently brought to light another 
and a fruitful cause of the death of sheep of all ages, even 
under ever y variety of good feeding, management, and location, 
from the existence of an cuiledaniell variety of worm of the class 
jilaria within the abomasum—the digestive stomach. These 
entozoa, to the extent of many hundreds, fix themselves to the 
inner surface of the stomach, by inserting their heads into the 
mucous membrane, where they are enabled to keep their hold 
without much effort, despite the peristaltic action, by being fur-~ 
nished immediately behind their heads with four barbs, whose 
points are directed backwards, after the manner of a fish-hook.* 
The symptoms arising from their presence are remarkably akin 
to those of rot, consisting principally of long-continued wasting 
of the affected animal, leading ultimately to dropsy—death 
being not unfrequently preceded by diarrhoea. Surely these 
cases are not—because their progress, symptoms, and _ fatality 
are so analogous to those of rot—to be designated by that name: 
if so it will require but another step for it to be boldly asserted 
that sheep take rot, and die therefrom, when fed on the richest 
and best food, when located, bred, or reared on the lightest land, 
and when exposed to a long ¢ prevalence of the driest weather, as 
as before stated, it frequently happens that under all these circum- 
stances these entozoa abound in the stomach of the sheep. 

To proceed. It is important to remember, as bearing on the 
pathology of rot, that flukes occasionally locate themselves in 
young lambs, and so impair the structure of the liver by their 
number as quickly to destroy the animals—often before the 
true cause is suspected. A case in point was a few years since 
brought under our notice. In September, 1853, we received 
from an amateur pupil of the Veterinary College, then resid- 
ing at Redgrave in Suffolk, two portions of the liver of two 
lambs that iad died after a few days’ illness. The lambs were 
black-faced Norfolks, and had been bred on heath-land: near to 
Thetford, where rot may be said to be unknown. They had come 
upon tee, farm just six weeks before, and were at once placed on 


* At some future time we hope to describe the anatomical peculiarities of this 
interesting entozoon, and to illustrate these by microscopic sketches. 
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fen-land, part of which was marsh. Their death, as stated, was 
comparatively sudden, and the gentleman who sent the specimens 
found in each case, on making a post-mortem examination, that a 
serous effusion had taken place into the cavity of the abdomen, 
and that the liver presented well-marked indications of disease. ° 

We were at once struck with the remarkable softness or pulpy 
condition of the liver, and on a close examination we ascer- 
tained that many of the bile-ducts were filled with entozoa, which 
proved to be very young flukes. The presence of these parasites 
in such numbers, and in animals so young, had, contrary to the 
general rule, produced a quick destruction of the integrity of the 
liver, with its several concomitants. It is a singular fact, but one 
which fully accords with our present knowledge of:the natural 
history of the entozoon; that not a single fully matured or parent 
luke was met with in these cases. Having preserved several of 
these entozoa, we here insert a sketch of a group of three of them 
of their natural size, as drawn to a scale. 


ae 


Fig. 1. Young Distomata. 


Vogel has spoken of the young distoma as being four lines long, 
and one and a half broad. ‘The smallest of our specimens, how- 
ever, as will be seen, had not attained even these dimensions. 

Notwithstanding em diminutive size a microscopical exami- 
nation showed that the nutritive system of these young distomata 
aquiferous and bile-digestive—was fairly developed and in 
active operation, but that only an outline of their generative 
organs—the female portion in particular—existed. 

Before leaving this division of our subject it is necessary to 
say a word with reference to the ordinary pathological changes 
which the liver undergoes from the presence of flukes. In 
general, unless the entozoa are very numerous, little structural 
change ‘takes place until they have attained a fair size, and 
have travelled onwards from the main biliary duct, woltiele they 
entered from the duodenum, into its various bramokes and smaller 
ramifications to deposit iinet ova. Their existence now pro- 
duces pressure, persistent irritation, and increased vascular action, 
which ultimately lead to the coats of the ducts becoming thick- 
ened, and their calibre increased. In medical language hypertro- 
phy, with dilatation, takes place. It is these changes which give an 
altered outline, and often an increased size, in some parts to the 
gland. Nature may be said to strengthen the walls of the ducts, 
even to their minutest divisions, to prevent the entozoa from 
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gaining access to the parenchymatous structure of the liver; and 
in effecting this she does not even stop at mere membranous 
development, but often deposits calcareous materials within the 
animal tissue. This gives to the liver its hardened condition, 
and likewise imparts a gritty sound on cutting through its sub- 
stance. ‘The same structural changes lead to a partial blanching 
of the lobules, and an impaired function of the bile-secreting 
cells, so that at length the entire organ becomes changed in 
colour, often presenting a yellowish clay-like hue, with which 
the enlarged main-biliary ducts greatly contrast, standing out 
on its surface as bluish white lines or bands. Much more might 
be said with reference to these pathological changes, but our de- 
scription of the post-mortem appearances must not be anticipated, 
and therefore we pass onwards to our next division, namely, the 


ANATOMY AND NaTurRAL Hisrory or THE LivErR-F LUKE. 


The branch of science commonly designated Natural History 
is acknowledged to be far more attractive than many others, and 
to possess allurements even for the uneducated. ' If this be so, it 
is easy to understand how men whose education and tastes fit them 
for such a study often become enthusiasts in its pursuit. It is 
well when investigations of this kind are not undertaken for mere 
intellectual gratification, but have for their end some praiseworthy 
object—the benefit, perchance, of the human race. It is this 
which gives a value, far beyond the simple attainment of know- 
ledge, to researches into the history of parasites, because they mostly 
lead to the means of cure or prevention of the diseases which are 
due to the presence of these creatures. The introduction of the 
achromatic microscope has immensely increased the facilities for 
obtaining information on this subject, and has consequently led to 
the dispersion of many an error which had formerly prevailed. A 
new field of research has thus been opened up, and the wonders 
already revealed make the profoundest naturalist hesitate in 
expressing an opinion on any one point connected with the develop- 
ment of these creatures which he himself has not investigated. 

Only a few years have elapsed since the scientific world was 
startled by the announcement of Von Siebold that the Cyticercus 

fasciolaris—the hydatid met with in liver of rats and mice—was 
only a ‘‘ stray tape-worm which had become vesicular, and was, 
in fact, the Tenia crassicolis of the cat.” Shortly after this, even 
greater surprise, amounting in some persons to unbelief, was 
produced when the same distinguished naturalist affirmed that the 
hydatid of the brain of the sheep cwnurus cerebralis—the cause 
of the disease termed “ gid”—was only the scolex of the Tenia 
serrata of the dog ; and that the detached segments of this worm, 
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in which its ova were alone perfected, would, if given to sheep, 
produce hydatids in the brain. Nor was this the only proof 
adduced in corroboration of the statement, for it was said that 
the converse was equally true—namely, that tape-worms were 
quickly developed in the intestines of the dog, by giving to this 
animal the so-called heads of the ewnurus. 

A number of experimenters was thus called forth, in various 
parts of the Continent in the first instance, and afterwards in 
England, every one of whom confirmed the conclusions arrived 
at by Siebold. It was thus proved beyond disputation that some, 
at least, of the entozoa underwent regular metamorphoses, and 
that hydatids and tape-worms had a necessary and mutual depend- 
ence on each other. It could not be expected that investigations 
of this kind would end here, and it has since been shown that 
very many entozoa pass through far more complex changes than 
the tape-worm ; and that they often exist out of the bodies of the 
animals which they ultimately inhabit, in such peculiar forms, 
and for so long a time, as almost to set at nought the efforts of the 
helminthologist to unravel their several transformations. Among 
this number is the liver-fluke, the structure and metamorphoses 
of which we shall now attempt to describe, as it is upon know- 
ledge of this kind that the means which, as pathologists, we possess 
for the treatment and prevention of the rot in sheep are based. 

Technically speaking, the liver-fluke is known as the 


Distoma hepaticum, or Fasciola hepatica. 


The name Fasciola, to which many naturalists give preference, 
was originally bestowed on this entozoon by Linneus, while that 
of Distoma was adopted by Retzius, under the belief, as would 
seem, that it was furnished with two distinct mouths—one at 
the anterior extremity (a, fig. 3), and a second a little behind the 
first named, on the ventral surface (0, fig. 3). The term hepaticum. 
is employed in conjunction with Distoma to signify that the 
entozoon is met with in the liver. 

The distoma belongs to the order Trematoda, a classification 
which denotes that it is a suctorial worm, and by most naturalists it 
is placed in the second family of this order. It will thus be seen 
that it is a matter of minor importance whether we speak of the 
creature as a liver-fluke, trematode worm, distoma, or fasciola. 

Professor Owen, in his ‘ Lectures on the Invertebrate Animals’ 
(1843), says: ‘* The Trematoda may be characterised as having a 
soft, rounded or flattened body, with an indistinct head, pro- 
vided with a suctorious foramen, and having generally one or 
more sucking cups for adhesion in different parts of the body ; 
the organs of both sexes are in the same individual.” . From the 
same author we learn that Rudolphi, a pupil of Linnzus, adopted 
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external and easily recognisable characters for the generic sub- 
divisions of the Trematode order according to the numbers and 
positions of the suctorious orifices and cavities. ‘ When there is 
only a single one, it constitutes the genus Monostoma ; when there 
are two, which are terminal or at opposite ends of the body, you 
have the character of the genus Amphistoma ;* when the posterior 
of the two suckers is not terminal, but on the inferior surface of 
the body, it constitutes the genus Distoma; three suctorious 
cavities characterise the genus Tristoma; five the genus Penta- 
stoma; and a greater number that called Polystoma.” 

Form and Size-—The Distoma hepaticum varies in size in the 
same animal, according to the age of the entozoon. Although 
this is the case, it is a singular circumstance, hereafter to be 
explained, that no distomata are found, even in long-existing 
cases of rot, so small as to warrant the belief that they had been 
hatched within the biliary ducts. The form of the entozoon is 
that of an oblong oval, flattened from side to side. Its greatest 
breadth is anteriorly, immediately behind the central sucker, 
from which point it gradually tapers to its caudal extremity. 
When fully developed, the distoma will attain a length of an 
inch and quarter, and a breadth of half an inch at its widest 
part. Many of the smaller specimens, however, do not bear the 
same proportion between their length and breadth, being some- 
what rounder in form. It is, however, to be borne in mind, that 
on being removed alive from the biliary ducts, the creatures are 
seen to contract themselves, so as to appear very much smaller 
than they really are—a circumstance which has often led to an 
incorrect conclusion with: regard to their real size, and conse- 
quently as to their age, and the length of time they had been 
located within the ducts. 


Fig. 2. 
Fully-developed Distomata. 


We here insert an engraving (fig. 2) of two distomata of ma- 
tured growth, which will assist our exposition. One of.them is 


—___—_4—__ 


* The fluke thus named is frequently met with in oxen and sheep, attached to 
the mucous surface of the rumen, in which situation it appears to be unproductive 
of mischief.—AuTHor. 
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represented as exposing the ventral surface—that on the right— 
and the other the back or dorsal surface. , 

Colour.—The colour of the entozoon is found to vary, ac- 
cording to the amount of bile which is contained within its 
digestive system. If well filled with this fluid, the distoma has a 
dark-brown or occasionally a brownish-black hue ; on the con- 
trary, if nearly empty, its colour is a yellowish-brown, Very 
frequently, however, some of its digestive tubes are replete with 


Fig. 3. 


Magnified view of the external surface of the Distoma hepaticum, showing the papillated state 
of the skin, with the oral and ventral suckers, &. 
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dark bile while others are empty, which gives to the creature a 
peculiar parti-coloured hue. 

External Surface.—When the external surface is examined 
with a low magnifying power, the skin is found to. be thickly 
covered with minute papillae which point towards the posterior 
part of the body. (See fig. 8.) In some specimens we have found 
only the anterior half of the creature thus covered, while in others 
no papille could be detected on any portion of the skin, These 
differences do not seem to mark any distinction of species, nor to 
be indicative of the age of the entozoon ; but are probably owing 
to a casting off or shedding of the papilla, as we see in so many 
other creatures. The epidermic portion of the skin is very thin 
and transparent, and appears to be homogeneous. It is best ex- 
amined by stripping off a portion of the integument as a whole, 
when torn fragments of epidermis will be met with on the edges 
of the detached piece. The substance of the dermis or true skin 
appears to be composed of minute granules, arranged in some 
parts in a linear form both longitudinal and transverse, incor- 
porated with numerous cellules. 

Several of these peculiarities are very well depicted in fig. 3, on 
the preceding page, which represents a magnified view of the ex- 
ternal surface of the entozoon. In addition to the papillated skin, 
the mouth or anterior sucker (a), the ventral or posterior sucker (4), 
and the so-called intromittent organ or penis (c), are represented. 

Muscular System—Immediately beneath the integument lies 
the muscular or contractile tissue, on which the various motions 
of the entozoon depend. In an animal the parenchyma of 
whose body is so pulpy as that of the distoma, it is almost im- 
possible clearly to demonstrate the arrangement of the muscular 
fibres. It seems, however, that most of them run in a longitudinal 
direction and others transversely, while some would appear to 
cross these at angles more or less acute. ‘Towards the mouth 
the fibres are stronger and more clearly developed, as they also 
are about the region of the ventral sucker, their special arrange- 
ments, however, in regard to these organs will be hereafter 
considered, , 

Aquiferous System.—Traversing the parenchymatous and other 
structures in every possible direction, immediately beneath the 
integument, are numerous tubes, exceedingly small in size, form- 
ing a beautiful rete, akin, as is supposed, to the capillary system 
of the higher order of animals. These tubes have been de- 
scribed as ending in minute cwca, and which they would appear 
here and there to do; but their continuous connection and 
reticulated arrangement are well seen in flukes rendered trans- 
parent by immersion in glycerine. They give passage to a 
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colourless fluid, among which are numerous granules. These 
tubes would seem to be chiefly concerned in nutrition, but 
whether they have or not any direct communication with the 
true digestive system we have been unable to determine. Indeed, 
this is a point in connection with the organism of the distoma on 
which we hesitate to speak with confidence. In the young flukes, 
referred to at page 94, the aquiferous system appeared to be so 
connected. 

In distomata which contain but little bile the aquiferous tubes 
are seen to advantage, but we have failed to find them united to a 
single vessel centrally placed, as described by some authorities. 
We have also been unable to detect the so-called “ excreting 
organ” of Van Beneden, Aubert, and others, which is said to be 
situated near the caudal extremity of the entozoon, and to receive 
the contents of this single vessel. Is it possible that the ‘ ex- 
creting organ” has been confounded with an occasional dilata- 
tion of one of the tubes connected with the external male organ 
—the vasa deferentia—at its inferior extremity? We have often 
found one, and sometimes both of these tubes to be thus dilated ; 
although in the majority of instances such is not the case. 

The readiness with which distomata imbibe tepid water, 
which causes them to swell out and become very opaque, led 
us in our original investigations to suppose that these aquiferous 

. tubes might receive their contents by endosmosis, and we had 
recourse to a variety of experiments with coloured fluids to deter- 
mine the point. At length we concluded, however, that such 
was not the case, although we found that distomata placed in 
tepid bile would imbibe some of this fluid, yet by no means so 
quickly nor in such quantity as they did water. 

Ventral Sucker.—Before describing the internal structures of 
the fluke, we will add a few words in this place on the ventral 
sucker, a magnified view of which, when detached from the body, 
is here inserted. See fig. 4. 


Fig. 4. 
Magnified view of the Ventral Sucker. 


This organ consists of an outermost raised border, of a circular 


form, surrounding a concave or sunken centre, which is imper- 
- 
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forate. The border is very firm compared with the general 
surface of the body of the distoma, and is chiefly composed of 
two sets of muscular fibres arranged after the manner of an ordi- 
nary sphincter. Muscular fibres also radiate from the centre of 
the sunken part towards the outer edge of the border. The 
whole arrangement is beautifully adapted for the attachment of the 
entozoon to the mucous membrane of the biliary ducts, whereby it 
is enabled to resist the contraction of the ducts to expel it with 
the bile into the intestine. Use, no doubt, is also made of this 
sucker as a kind of focal point in the entozoon’s efforts to travel 
onwards into the smaller branches of the ducts to deposit its ova. 
Besides this, an opinion prevails that the organ is employed in 
the act of coition between two distomata, supposing such to be 
necessary for fructifying their ova. We, however, incline to the 
opinion that no such contact does take place, but that the 
entozoon is self-impregnating. 

Digestive System—This part of the organism of the distoma 
is more simple in its arrangement than many other portions, and 
although it has been described with much minuteness, several of 
these accounts are very far from correct. It commences at the 
bottom of the mouth or oral sucker as a single tube or cesophagus, 
which runs for a short distance directly downwards, and then 
divides into two main intestinal branches (see figs. 5 and 6). 
These branches diverge from each other, and in so doing they 
approach the outer borders of the entozoon. This divergence 
is greatest opposite to the ventral sucker, after which the tubes 
again converge a little, and then run in a parallel course towards 
the caudal extremity, where they split up into numerous fine 
divisions. Where their divergence is most, there also the tubes 
are largest, being often pouch-like in their form. Prior to 
their dilatation, they give off from their outer side four or five 
smaller branches, which take somewhat an upward course in this 
the cervical portion of the entozoon and run towards the margin 
of the creature, dividing in their course in an arborescent manner 
into numerous fine canals, to end ultimately in minute ceca 
(Jig. 5). 

From below these branches, usually about fifteen others leave 
each parent trunk, also on the outer side, and take a similar 
course, dividing and ending in the same manner. These, how- 
ever, all incline more or less downwards. The parent trunks, 
thus diminished in size, next split up in the way before described. 
A few branches—rarely more than five or six—leave the trunks 
on their inner side, and running a very short distance towards the 
medium line of the distoma, end likewise in a similar manner. 
The situation of the intestinal tubes is about central between the 
dorsal and ventral surfaces of the entozoon, so that they are 
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visible on either side. The general arrangement of the trunks 
and branches is very well depicted in the annexed engraving, 


Sig. 5. 
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Fig. 5. 
Digestive System of the Distoma. Magnified. 

In this illustration, and also in the one following (fig. 6), 
a marks the oral sucker, 6 the cesophagus, and ¢ its division into 
the two intestinal branches or parent trunks from which the 
others spring. 

In fig. 6, inserted overleaf, an attempt has been made to 
depict the arrangement of the muscular fibres at the origin of 
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the digestive organs, but not with the success we could have 
wished. 
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Fig. 6. 
Oral Sucker and (sophagean Sphincter. Highly magnified. 


Oral Sucker and Gsophagus.—These parts of the distoma seem 
not to have received that amount of attention which is necessary 
to explain the double function they have to perform—namely, 
of an inlet and outlet to the bile on which the entozoon exists, 
Examined with a low magnifying power, the oral sucker and 
cesophagus appear to be continuous as a simple funnel-shaped 
body, situated immediately above the bifurcation of the digestive 
tube. They will, however, be found to be far more complex in 
their arrangement when carefully dissected under the microscope. 

The sucker itself (a, fig. 6) is formed on the same plan as the 
ventral one, with its raised and rounded border, and sunken centre. 
Directly at the bottom of the concavity an opening leads to the 
cesophagus (0, fig. 6), a short tube represented as slightly dilating 
inferiorly, where it divides into two principal branches (c). 
From its commencement to its termination the cesophagus is 
surrounded with bundles of muscular fibres (dd). These fibres 
run lengthways by the side of the tube, reaching from its upper 
to its lower part, and so embracing it as to form an elongated 
sphincter. The artist, by intersecting lines at the lower part 
of the cesophagus, has attempted to show that the fibres surround 
the canal, and with the object also of bringing it into view, 
he has represented a portion of the sphincter as being cut away 
in front. Although the cesophagus lies in the centre of the 
muscular fibres, these are not equally developed all around it, 
but are stronger on the lateral parts than on the back or front. 

Early after commencing the study of the anatomy of the liver- 
fluke—now several years since—we had an opportunity of seeing 
the entozoon eject from its oral opening considerable portions of 
the contents of the digestive tubes. We first witnessed this on 
placing one, obtained directly after slaughtering a sheep, in some 
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tepid water. The creature almost immediately elevated its head, 
and, with a leech-like action, ejected a portion of the contents. 
This was quickly followed by two other similar ejections, soon 
after which it died. Since that time we have witnessed the 
same thing again and again, for it has always been our object to 
obtain the entozoon alive for our investigations and dissections. 

That a strong cesophagean sphincter is required can be easily 
understood, when it is remembered that on the creature having 
forced itself into the smaller ramifications of the biliary ducts, 
the pressure exerted on its body by the peristaltic action of the 
ducts is at times very considerable. This pressure might other- 
wise drive out the alimentary matter from the digestive organs. 
In dead flukes the sphincter is still so firmly closed that, 
although by pressure between two plates of glass under the 
microscope, the alimentary materials are easily driven backwards 
and forwards and made to press against the lower part of the 
cesophagus, none can be seen to be expelled through it into 
the mouth. The free passage of the contents of the digestive 
organs in either direction shows, however, that every facility is 
given for the oral sucker to act either as an inlet or outlet to 
the digestive system. 

Generative Organs.—The reproductive system is without doubt 
by far the most interesting portion of the organization of the di- 
stoma, but at the same time it is the most complex in its arrange- 
ment, and difficult of investigation. This arises from the circum- 
stance that the entozoon is hermaphroditic or bi-sexile, and as a 
necessary consequence the male and female organs are inter- 
mingled to some extent, while their naturally large development 
requires their occupancy of a considerable portion of the body of 
the creature. In the illustration (fig. 7) inserted overleaf, the 
generative organs are represented apart from any others—an 
arrangement which will materially assist our description. We 
shall first explain the several peculiarities of the female organs, 
and follow with those of the male. 

Female Organs: the Vitelligenes, or yelk-forming organs (a a, 
jig. 7). These structures occupy the margins of the body on 
either side, extending from about opposite the inferior portion of 
the ventral sucker to the extreme end of the distoma. The yelk 
sacs are clustered around minute tubes in the form of branches, 
somewhat like currants upon their footstalks, giving a beautiful 
dendritic character to the whole arrangement. ‘The stems of these 
tubes are in turn connected with two larger ducts, } 6, which run 
more or less in a wavy course parallel with the margins of the 
entozoon. These collect the contents of the smaller tubes, which 
they transmit by two horizontal branches, ¢ c, to an ovoid body 
situated in the centre of the creature at about its upper third. 
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This body has been by some helminthologists called the “ germ 
stock.” In some specimens of distoma in our collection a third 
branch is seen to proceed from the yelk sacs towards the ‘‘ germ 
stock,” joining the main horizontal duct before it reaches that body. 
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Generative Organs of the Distoma. Magnified. 


From the “germ stock” a short duct arises which leads 
directly upwards into the uterus, ee. “Within this duct the ova 
are first to be detected—a fact which we think of some import- 
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ance in determining the use of the “ germ stock,” about which 
authorities differ. The eggs are colourless before they reach the 
uterus, and have exceedingly thin cases or coverings. 

The uterus—This organ lies nearer to the ventral than the 
dorsal surface, and is therefore best to be observed on that side. 
It stretches more or less across the body of the entozoon both 
beneath and behind the ventral sucker. It is liable, however, to 
great variation in size—according to the quantity of ova it 
contains. In some instances the ova lie in many parts of the 
organ as a single file, while in others they are crowded together 
and overlie each other in all possible directions, so as to have an 
appearance of being placed in a largely dilated cavity, rather 
than in a duct coiled and turned upon itself. From the uterus 
the oviduct (f, fig. 8, page 108) passes in a tortuous course by the 
side of, or occasionally partly behind, the ventral sucker,’ to reach 
the sheath of the male organ (7, fig. 7, and d, fig. 8), upon the edge 
of which it opens. This opening is with very great difficulty to 
be detected, and we have spent many a fruitless hour in searching 
for it, only succeeding now and then. 

The ova lie always along the oviduct in a single row (see f, 
jig. 8), and this entirely without reference to their number within 
the uterus. They therefore escape singly, but no doubt with 
very quick succession, so that a considerable quantity are soon 
voided. While in the uterus the ova undergo a singular 
change in colour by their shells losing their original white con- 
dition and becoming of a yellowish-brown hue. ‘The shells 
also become harder and thicker, as would appear from an earthy 
deposition within them, for when the ova are slightly pressed on 
a slip of glass they are found to have a gritty feel, and to 
give a peculiar crepitating sound. The origin of this hardness 
is to our minds somewhat doubtful, although we would not dis- 
pute that it may be due to the secretory function of the internal 
membrane of the uterus. It is sufficient in this place to allude 
to the circumstance, more especially as we shall presently return 
to it again. 

Male Organs: the Testes.—These organs occupy the central 
parts of the body, being bounded inferiorly and laterally by the 
yelk sacs and ducts, and superiorly by the uterus. They consist 
of a series of convoluted tubes, which seemingly follow no fixed 
plan of arrangement (see ff, fig. 7), being entwined and twisted 
in every possible direction. In many places they would appear 
to have cecal beginnings, which are more or less forked and 
branched (g g, fig. 7). In size they exceed the ducts belonging to 
the female generative system, while their contents impart to them 
a much paler colour. Some of these seminiferous tubes cluster 
around the “germ stock,” and have, we believe, a free communi- 
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cation with it; if so, we see no reason to doubt that it is here 
that impregnation takes place, and that the whole of the sper- 
matic fluid finds in this place its proper outlet. 

We are aware that a different opinion prevails among helmin- 
thologists, some of whom, however, speak doubtfully on the 
point; and we are also not unmindful that our statement 
assigns no function to the so-called “vasa deferentia” and 
generative appendage, or “intromittent organ” (1, fig. 7, and a, 
Jig. 8) in the feecundating process. One fact among several others 
which points to this conclusion is that the ova are seen covered with 
their membranous cases when issuing from the ‘‘ germ stock,” to 
enter the uterus (see description of these parts, preceding page). 

Now it is evident that before being so covered their impreg- 
nation must have been effected. But supposing, on the contrary, 
the foecundating fluid of the male organs to be ejected into the 
mouth of the oviduct, by being first conveyed, through the action 
of the “vasa deferentia,” into the receptacle (6, fig. 8), which 
lies in the sheath (d, fig. 8) of the supposed intromittent organ, 
it is evident that it must traverse the entire convolutions of the 
uterus, pass all the perfected ova, and descend into the “ germ 
stock” to exert its special purpose. This, at any rate, is a cir- 
cuitous course, although none the less possible merely on that 
account. The other view, however, has simplicity if not posi- 
tive verity for its support; it leaves, nevertheless, an office to 
be assigned for the so-called ‘vasa deferentia” and the other 
organs connected with them, of an entirely different character, 
unless absolute copulation between two distomata does take place. 

We speak with some hesitation and with much deference to 
eminent helminthologists, when we say that the “vasa deferentia” 
(dd, fig. 7, and ce, fig. 8), which have their origin near to the 
caudal extremity of the entozoon, may possibly secrete a fluid 
which is carried into the receptacle (d, fig. 8), lying within the 
sheath of the generative appendage, hence to be conducted into 
the oviduct during the well-known retraction of the organ, to 
furnish the earthy materials necessary for the proper formation of 
‘the shells of the numerous ova existing within the uterus. From 
the peculiar arrangement of the parts it seems easy for the 
opening of the duct belonging to the appendage to be brought in 
contact with the mouth of the oviduct, when the organ is partially 
retracted into its sheath, and it is probable that in the act of 
retraction the materials are made to enter. That there must be a 
great demand for such matter all must admit who have carefully 
studied the ova of the Distoma. Such a view, of course, pre- 
supposes that the vasa deferentia are unconnected with the testes, 
which, by-the-bye, far exceed them in size; not that this fact 
of itself negatives the opinions which are generally entertained, 
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but in considering the function of these intricate organs it should 
not be lost sight of. 

Fg. 8, here inserted, will, from the large scale on which it is 
drawn, materially assist the general description of the generative 
organs which we have given. It will also help to convey a 
correct idea of the formation of the “ intromittent organ” (a), 
when exserted. 


Fig. 8. 


Highly-magnified view of the Uterus and Oviduct of the Distoma hepaticum, with the so-called Male 
Intromittent Organ, Seminal Receptacle, and Ducts. 


The intromittent organ, or generative appendage. — Up to the 
present we have not met with any correct representation of this 
organ; we can, however, recommend the one here given (fig. 8) 
to the favourable notice of the reader. The illustration, toge- 
ther with most of the others which we have employed, is original, 
and we have preferred for each of them to represent special 
portions of the structure of this interesting and somewhat com- 
plicated entozoon, rather than to adopt the confused plan of 
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mixing the whole up together in one illustration. The generative 
appendage is strongly muscular, especially on the side of its 
curvature, as is attempted to be depicted by the lines there 
drawn. In addition to its longitudinal order of fibres, it has 
also a circular set, which are well developed. When fully pressed 
out the appendage curves upon itself, and always in proportion 
to the amount of pressure which is employed to produce its 
exsertion. It is also found to have a cauliflower-like projection 
at its extreme end, which otherwise is of a rounded form, It is 
imperforate at its extremity, for the duct which enters its base 
from the receptacle (6) within its sheath only extends about a 
third part of the entire length of the appendage, where it abruptly 
terminates. 

It has been supposed, but erroneously, that a canal runs 
through the whole course of the organ, and in several illustra- 
tions of it such a passage is represented. We quote Professor 
Owen’s remark on this point, which must suffice to show the 
general opinion of naturalists : ‘“‘ This appendage,” says this dis- 
tinguished professor, “is spirally disposed when flaccid, is tubular 
and distinctly perforated at the apex.” * 

The extraordinary curving of the appendage upon itself when 
completely exserted, and therefore under circumstances analogous 
to its erection, seems to us to militate greatly against the opinion 
of its being used as an intromittent organ, in the true sense of 
the term; whilst its size likewise negatives the idea that it can 
be made to enter the mouth of the oviduct as it would have to do 
in ordinary copulation. If contact for fructifying the ova does 
take place between two distomata, but which we very much 
doubt, it would appear that the generative appendage of one 
could only enter the sulcus which is produced by the retraction 
of the organ into its sheath in the other of the two creatures thus 
engaged. In being fully retracted, however, the appendage 
appears to simply lie within the sheath; and it is very probable 
that its retraction is chiefly needed for the purpose of giving a 
facility to the-escape of the ova from the oviduct, as previously 
explained. 

Nervous system.—In concluding our description of the anatomy 
of the distoma we add one word respecting its nervous system. 
Mehlis, some years since, described the nervous system of the 
entozoon as consisting of “a delicate cesophageal filamentary 
ring, with a slight ganglionic enlargement on each side, from 
which minute fibres pass into the suctorial sphincter; and two 
large filaments pass backwards, one on each side, as far as the 
ventral sucker ” (Owen). We are free to confess that up to this 
time our investigations have not satisfied us of the existence of a 
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nervous system, but we certainly see no reason to doubt Mehlis’ 
description, and therefore cannot say with Kiichenmeister that it 
‘*is wanting.” 

Having now explained the general structure of the entozoon as 
fully as present circumstances seem to require, we pass on to 
speak of its natural history and development.* 


Natural History of the Distoma hepaticum. 


The Distoma belongs to that class of creatures which, although 
parasitic to mammalian animals, are only so in their highest 
stage of development. To reach this they undergo a series of 
successive metamorphoses, out of the body of the animal which 
they ultimately inhabit. The liver-fluke, while passing through 
some of its transformations, is met with inrivulets, ponds, stagnant 
waters, wet pastures, and allied situations—a circumstance which 
explains many of the facts practically known to agriculturists 
and others respecting the rot in sheep. 

Notwithstanding the rapid advances made by science within 
the last few years in unravelling many of the singular metamor- 
phoses of entozoa, our description of those through which the 
Distoma hepaticum really passes from the ovwm to the perfect 
entozoon must be somewhat incomplete, because all of them have 
not as yet been fully traced out. A far greater difficulty than 
might be supposed belongs to investigations of this kind, and the 
time and patience required for the purpose are immense, This 
difficulty is not a little increased by the circumstance that when 
many of these forms are existing in water as infusoria we fail to 
identify them with the particular entozoon to which they belong. 
Upon the correct solution of the problem, however, hangs our 
chief hope of affording security to animals against those entozoa 
which undergo such transformations, 

The family of flukes alone is a very numerous one, and has 
been estimated by some naturalists at from four to five hundred, 
all of which are thought to pass through allied metamorphoses. 
As flukes they are parasitic to mammals, birds, fishes, reptiles, 
and even non-vertebrate creatures. With facts like these to 
grapple with, the only wonder is that so much is really known 
about the Distoma hepaticum, and that helminthologists are 
enabled to speak with confidence upon some of the transforma- 
tions it undergoes ; and not only so, but to give practical effect 
to this knowledge by advising flockmasters how to protect their 
sheep in a great measure from its attacks. 


* While these pages were passing through the press our attention was directed 
to a very excellent paper on the anatomy of the Distoma hepaticum, in the ‘ Intel- 
lectual Observer,’ by Dr. T. Spencer Cobbold, Lecturer on Comparative Anatomy 
at the Middlesex Hospital, who, we are glad to see, agrees in very many particulars 
with ourselves. 
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Ova.—Sufficient has elsewhere been said to show that the 
number of ova yielded even by one fluke exceeds any estimate 
the mind is capable of forming. Examined microscopically the 
ova are of themselves very interesting objects, apart from any 
knowledge we may have of their aeeriacien The annexed illus- 
tration (fig. 9) very faithfully depicts their appearance when 


Fig. 9. 
Ova of the}Liver-fluke, showing the manner of the escape of their contents by the 
detachment of the Opercula. Magnified. 


viewed in the field of the microscope. It not only represents 
their form, but shows the nature of their contents, and the 
manner in which these make their escape. Their size is liable 
to slight modification, some being rather larger than others. 
Many measure about 145 of an inch long, and 3}> of an inch 
broad. To the unassisted vision each egg, however, may be 
made distinctly visible, by putting a number in a small phial 
filled with water, agitating this, and then watching their fall 
while holding it to the light. Their being rendered so percep- 
tible by this procedure is doubtless due in part to their brown 
colour. 

The density of the shells of the ova is probably an important 
means for enabling them to resist decomposition, and to retain 
their vitality for a much longer period than otherwise would be 
the case. How long their vital power may continue it is im- 
possible even to conjecture. We have kept ova well covered 
with water for upwards of two years, exposed during the whole 
time to the air by leaving the cork out of the bottle, without 
observing any very great change in the larger part of them. 
Nothing at all approaching to decomposition could even then 
be detected, but whether all had retained their vitality could 
not be determined. That some, however, had done so, is evident 
from the result of the experiment. 

The experiment was begun in January, 1853, simultaneously 
with another, hereafter to be described, and was continued to 
April, 1855. On September 28, 1853, here and there an-ovam 
was observed to have. parted with ce operculum, and a few 
circular, nucleated cells were to be detected set free in the fluid, 
of somewhat larger size, but otherwise identical with those seen 
in the interior of many of the ova. They had a tremulous 
motion, which was interrupted now and then by a jerking action 
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—thereby giving evidence of their being ciliated bodies ; but the 
object-glasses then at our command were insufficient in magni- 
fying power to bring the cilia into view. After this time, more 
and more of the ova parted with their opercula, always with 
a proportionate increase in the number of circular-shaped em- 
bryos. Judging from the developing process as seen to be going 
on in the interior of an ovum from the first gathering together 
of the yelk to the formation of cells, we reckoned that five or six 
embryos were yielded by each ovum. 

In a short time numerous infusoria—polygastric monads— 
existed in the fluid, which were slow in their movements, devoid 
of colour, and in some other respects very similar to the Monas 
enchelis of Pritchard ; but whether these were produced by an elon- 
gation of the original circular-shaped embryos of the fluke into the 
ovoid form of the monad, we could not satisfactorily determine. 
Throughout the entire year of 1854 a gradual increase of detached 
opercula took place, but at its close, and even down to April 
15, 1855, when our observations were discontinued, a very large 
number of ova were as perfect in appearance as when originally 
placed in the water. Circular-shaped embryos, and flattened, 
flask-shaped monads were still abundant, but no higher form of 
animal life could be detected. 

We have given the particulars of this experiment, because we 
consider that everything which tends to create thought is of the 
first importance in studying the history of the liver-fluke, and of 
material use in helping us to explain many of the phenomena 
connected with an outbreak of rot. 

Several analogous instances of the long preservation of the 
germs of future creatures within the egg can be adduced. 
Kiichenmeister, in describing the treatment for Ascarides, says : 
“ The first thing to be done by the surgeon in practice consists 
in the destroying the eggs of the Ascarides whenever he meets 
with them, and exterminating every female that he can get at. 
It was H. E. Richter’s merit that he first ascertained that the 
eggs remain uninjured in sewage, &c. Recently Barry, Bischoff, 
and others have proved that the process of segmentation of the 
eggs of Nematoida continues even in very concentrated alkalies or 
salts. _ According to the experiments of Verloren and Richter, 
already described, the eggs of Ascarides only attain their full 
maturity when free in nature (in water), and only undergo the 
process of segmentation in this situation. In the various species 
of Ascarides the time necessary for this purpose may be different ; 
for whilst, according to Verloren, this is completed in one species 
of Ascaris within a few weeks, the eggs of the Ascaris lumbricoides 
require at least eleven to twelve months for the purpose. Even 
Richter’s first statement spoke of such a period: according to a 
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communication from him in January, 1857, embryos had then 
begun to be formed in eggs which had been put into water by 
him in February, 1856, but they did not move.” * 

We haye a similar experiment with the eggs of the Ascaris 
lumbricoides of the horse, now in the process of completion. They 
have been lying in water for several months, but without any 
evidence of the development of embryos. Hereafter we may find 
oceasion to give the result of this experiment, together with 
others which we have adopted to elucidate the natural history of 
some of the entozoa. 

It is difficult to say under what circumstances the embryos of 
the future distomata will be most quickly matured, so as to escape 
from the ova. The nearer, however, all experiments to determine 
this point are made to approximate the natural order of things, 
the greater will be their value. In exposition of this subject we 
come now to the experiment previously alluded to, which was 
begun on January 17, 1853. Reflection led us to adopt the fol- 
lowing plan for keeping the ova damp only, while they were being 
freely exposed to the atmosphere—imitating in this respect their 
location on a wet pasture. ‘Two or three layers of bibulous paper 
were floated on the top of water in an ordinary soup-plate, and 
upon these were sprinkled some ova obtained fresh from the 
biliary ducts of a rotten sheep. They were carefully examined 
day by day, and after a short time it was evident that the 
developing process was quickly going on in the interior of many 
of them. 

On the 1st of March we detected, for the first time, some of the 
ova without opercula, and a number of free nucleated cells (em- 
bryos) identical with those previously described. By the 10th 
of the month more ova had parted with their opercula, and the 
number of embryos had consequently increased. Polygastric mo- 
nads of the form previously described also made their appearance, 
and, we were inclined to think, bore a proportion to the original 
liberated embryos. It is probable, however, that they had no 
connection with each other. Matters thus continued throughout 
the month, and into May, but without any variation of suffi- 
cient importance for the further continuance of the experi- 
ment. By far the greater part of the ova were at this time as 
perfect in their form as when originally Placed upon the wetted 

aper. 

All helminthologists of repute appear to agree with reference 
to the nature of the embryos yielded by the fluke-egg, but, from 


the difficulties of following the changes which subsequently occur, 


x. Animal and Vegetable Parasites.’ Translated by Dr. Lankester. London, 
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conjecture to some extent takes the place of observation Judging, 
however, from analogy with regard to the development of other 
Trematoda, there appears no reason to doubt that the ciliated 
embryo of the Distoma hepaticum does not undergo any material 
change until becoming parasitic to water-snails, slugs, &Kc., and 
that when thus located it becomes converted into a peculiar 
organism called a Cercaria-sac (see fig. 10, page 115). From the 
nucleus of the distoma-embryo development goes on, and a brood 
of young Cercarie are ultimately formed within the sac, by 
a species of successive budding, each one in turn thus be- 
coming a parent. From the first, second, or third of these 
offspring a return to the form of the original parent distoma 
takes place. 

This system of propagation has been described most accurately 
by Steenstrup, who has named it “ Alternation of Generation,” as 
differing materially from ordinary metamorphoses. We give his 
own definition of the process: ‘ Alternation of Generation is,” 
he says, “the remarkable phenomenon of an animal producing 
an offspring which at no time resembles its parent, but which, 
on the other hand, itself brings forth a progeny which returns in 
its form and nature to the parent animal; so that the maternal 
animal does not meet with its resemblance in its own brood, but 
in its descendants of the second, third, or fourth degree of 
generation,” * 

Many examples of this system of propagation take place in 
nature, and among creatures far higher in the scale of organisation 
than those of which we are now speaking ; but it is unnecessary, 
in a treatise of this kind, that these should be furnished. We 
may, however, direct the reader seeking such information to 
Steenstrup’s work, and also to Professor Owen’s on Partheno- 
genesis, Kiichenmeister’s on Parasites, | and Von Siebold’s on 
Cystic Worms. t 

The Cercari@, so called from their caudate form (see fig. 12 
page 116), were for a long time considered as Infusoria when found 
to be floating freely in water, their origin and mode of propa- 
gation being unknown until the discovery of Steenstrup. ‘The 
cercaria-sacs were designated by him “nurses,” and the young 
cercarie developed within them ‘ parent-nurses”—terms which 
have helped rather to mystify the matter than to render it plain. 
Most cercaria-sacs are of simple organisation ; but, notwithstand- 
ing this, they are found of various forms, according to the kind 
of cercari@ to be developed within them. 


* <Alternation of Generations,’ by J. Japetus Sm. Steenstrup, translated from 
the German by George Busk. London, 1845. 
+ Translated by Dr, Lankester. t Translated by Professor Huxley. 
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In the accompanying illustration {( fig. 10) we have repre- 
sented the sac of the Cercaria ephemera, copied from Huxley’s 
translation of Von Siebold’s work. In it a represents the oral 


Cercaria-sac, showing the formation of Cercaria. After Huxley. 


cavity of the cyst; 0, the alimentary canal; c, a developed 
cercaria ; and d, other cercarie in the course of formation, In 
his description of these organisms Von Siebold remarks that “ the 
whole of these multifariously-shaped cercaria-sacs enclose within 
the walls of their bodies a cavity which, besides the intestinal 
ceecum (where such a structure exists), contains nothing but 
young cercarie. ‘These young are developed, not from ova, but 
from gemme, which differ essentially from ova. They are solid, 
round, and somewhat flattened discs, which, growing and de- 
veloping, become little caudate worms, resembling in form and 
organisation certain Trematoda (Distoma, Monastoma, &c.), 


Fig. 11. 
Magnified view of the development of Cercariz. After Huxley. 


EZ 
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Fug. 11 represents on a large scale the development of the 
cercarié as it goes on within thes sac from the first bud or sporule to 
the perfect embryo. A BofeFe LE to the figures will show—l, a 
sporule ; 2, sporule elongating ; 3, sporule becoming caudaredie 
4, early form of cercaria $ mae! 5, perfect embryo. ie the laste 
named figure, a indicates the oral aperture; c, d, the urinary 
organ ; e, the tail; and f, two pigment-spots. 

When first set free from the sac the cercaria is rather tardy in 
its action, but after a time it swims freely about, assisted in its 
various movements by the length of its tail. Fig. 12, which we 


Fig. 12. 
A fully developed Cercaria ephemera. After Huxley. 


here insert, shows a fully developed Cercaria ephemera, the body 
of which, it will be noticed, bears a strong resemblance to a 
fluke. In this figure, a represents the mouth; b, the alimentary 
canal; c, d, the urinary organ; e, the tail; and f, pigment- 
spots. It is worthy of note that in the most perfected cercarie 
no sexual organs can be detected, although in other respects 
their peceriblance to distomata is so complete. It is evident 
from this that they have to undergo a higher form of develop- 
ment, which they can only attain by becoming entozoic to 
other creatures. ‘Some varieties of them have been observed to 


The Rot in Sheep. 117 


bore their way into water-snails, to cast off their tails, and 
develope into flukes with perfect sexual organs—thus completing 
the series of changes. After entering the body of the snail, 
and before being transformed into the fluke, the cercaria rolls 
itself into a little ball and passes into the pupa state, by emitting 
from the surface of its body a mucous secretion which hardens 
and encloses it, This change was first observed by Nitzsch, and 
afterwards by Siebold and others. The annexed engraving 
(fig. 13) represents the pupa state of the Cercaria ephemera. The 
letters point—a, to the oral sucker, and c, d, to the urinary 
organ. 


Fig, 13. 
Encysted Cercaria ephemera. After Huxley. 


Encysted cercariz, besides adhering in large numbers to a 
great variety of mollusca, the larve of aquatic insects, &c., are 
likewise found free in water. How long their pupa state may 
continue is not known, but, according to the experience of Steen- 
strup, in some varieties of cercaria it does so ‘‘for many months.” 

Thus it has been proved that the pupa state of the cercaria is 
the penultimate form of the fluke, and it is probable that in 
this state the entozoon enters the organism of vertebrate animals 
as well as others. Kiichenmeister states that “when De la 
Valette set about administering the tailed, free living forms— 
that is to say, the cercarie—the result of a metamorphosis of 
these forms into mature distomata did not occur. He then 
directed his attention to the forms originating from the cercarie 
just referred to, which are enclosed in cysts, and, although still 
asexual, are already in other respects somewhat further deve- 
loped . . . . When administered in this state the young disto- 
mata are quickly provided with germ stock, testes, and ovaries. 
..... According to De la Valette’s experiments, it is certain 
that the Cercaria echinifera is converted very rapidly in the 
intestine of warm-blooded animals, and slowly in cold-blooded 
species, into Disioma echinifera, Val. ; that Cercaria flava of the 
ephemera becomes transformed into Monostomum flavum of the 
finches and sparrows; and that Cercaria echinata is converted 
into Distoma echinata Anatis Boschadis (Zeder).” 

Although the transformation of encysted cercarie into distomata 
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hepatica of the sheep and other mammalia has not as yet been fully 
ascertained, we see no reason to doubt that they follow the law 
of development belonging to flukes in general. Until, therefore, 
direct experiments shall have shown to the contrary, we shall 
continue to hold the opinion that the several metamorphoses of 
all the distomata are regulated by the same laws. Sheep, we 
believe in common with mammalian animals in general, receive 
the cercarie in their pupa state, and not as free living forms. If 
the contrary were the case, it is evident that the cercari@ would 
have to undergo their pupa change within the digestive organs, 
and, judging from analogy, they would have as free cercarie to 
first imbed themselves in the mucous membrane for this purpose. 
We do not regard this as being at all probable; besides which, 
we have seen that in De la Valette’s experiment of administering 
free cercarie to warm-blooded animals, he failed in producing 
distomata, and only succeeded when he gave them in their pupa 
condition. 

Although distomata are so widely diffused, it is an established 
fact that ruminating animals are more frequently affected with 
them than others, and sheep most of all. We have directed atten- 
tion to the latter-named circumstance in treating of the causes of 
rot, and have there said that the probable explanation of it was 
that the natural habits of the sheep led to its cropping the short 
grasses and feeding near to the ground, where the penultimate 
forms of distomata abound. The greater susceptibility, however, 
of ruminating animals would seem to depend on other causes, 
and to be rightly accounted for by reference to the special functions 
of their digestive organs. Encysted cercarie received with the 
food of ruminants are not at once exposed to the solvent action 
of the gastric juice, but are detained for an indefinite length of 
time within the rumen and the other preparatory stomachs whose 
secretion is non-digestive. Within these organs, therefore, no 
special cause of destruction to the vitality of the cercarie exists, 
and hence a greater number of distomata are perfected, ulti- 
mately to find their way into the bile-ducts by passing firstly into 
the true digestive stomach and onwards into the duodenum. The 
converse is the case with regard to the simple-stomached herbi- 
vora and other mammals, viz., that the encysted cercaria, on enter- 
ing the digestive system, are immediately exposed to the action 
of the gastric juice, by which many of them are doubtless destroyed, 
and consequently do not reach their proper habitat—the liver. 

This circumstance may account in part for the well-known 
fact that horses graze almost with impunity on pastures where 
both oxen and sheep become affected with flukes. Other causes, 
without doubt, influence this immunity; among which must be 
placed the general plan adopted in rearing horses, which, together 
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with much of their food even when they are young, contrasts 
greatly with the feeding and arrangement had recourse to in the 
bringing up of cattle or sheep. Later on in life the uses to which 
horses are put likewise prevent to a great extent their reception 
of the penultimate forms of the fluke. Nevertheless, distomata 
have now and then been found in the horse and also in the ass, 
and they were so by Daubenton. The late Professor Sewell, of 
the Royal Veterinary College, likewise discovered some flukes in 
the ass, specimens of which are preserved in the College Museum. 
In addition to these examples, it may be mentioned that we were 
recently consulted by Mr. Pritchard, M.R.C.V.S., Wolverhamp- 
ton, respecting a case communicated to him of flukes in the liver 
of a horse. Elsewhere we have spoken of the susceptibility of 
the pig and also of the hare and rabbit to flukes; so that the 
instances of simple-stomached animals being affected are not so 
unfrequent as might have been inferred from the formation and 
office of their digestive organs. 

In herbivora of such large size as the horse and ox, the il] 
effects of the entozoa are not so marked as in the sheep and 
smaller animals. Besides which, their number is generally 
limited, few existing asa rule. Dr. Budd has justly observed in 
his work ‘ On Diseases of the Liver,’ 1857, that “the supposition 
that the distomata cause, in some way or other, a serous discharge 
from the gall-ducts they inhabit, accounts for their producing 
less effect on larger cattle than on sheep, hares, and rabbits. A 
loss of albumen that would exhaust these small animals would 
have little effect on an ox.” 

According to Kiichenmeister, the entozoon has likewise been 
found in man by several persons, among whom he names Mal- 
pighi, Chabert, Biddloo, Pallas, Brera, Mehlis, and some others. 
In our own country similar cases of their existence are recorded 
by Mr. Busk, F.R.S., and Professor Partridge, of King’s College. 
Mr. Busk took fourteen specimens of the variety called the Dis- 
toma crassum from the liver of a Lascar, one of which is preserved 
in the museum of the Royal College of Surgeons. The particulars 
of Mr. Partridge’s case are narrated in Dr. Budd’s work on the 
Liver, previously referred to. 

In addition to these cases, distomata have also been discovered 
under circumstances which, although very remarkable, are good 
evidences that the entozoon can be matured within the exter- 
nal tissues of warm-blooded animals, as in those of the cold- 
blooded. Thus it is recorded that Giesker, of Zurich, took one 
from the sole of the foot of a woman, the wife of an overseer 
of a silk-factory near to that town, which it is supposed had 
embedded itself in the skin as a cercaria while she was engaged 
in “ washing linen in the more stagnant parts of the Lake of 
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Zurich.” Mr. Fox, of Topsham, Devonshire, also found one 
beneath the skin a little behind the ear of a sailor, which appa- 
rently in no way differed from the ordinary liver-fluke. Rightly 
considered, these cases tend to prove that the natural history of 
the liver-fluke is identical with that of others of the class. 

To pass from these exceptional cases of development of flukes 
again to those of the sheep, we would repeat that the two causes 
which render this animal so remarkably susceptible to the en- 
tozoon, are its natural habit of feeding close to the ground and 
its being a ruminating animal. In the production, however, of 
rot, eSteraal’ causes ave thelehietiae operation ; these being an 
bier ated temperature combined with excess of moisture. Wider 
these circumstances myriads of cercarie, which would otherwise 
perish, are brought to perfection, abounding wherever the ova of 
flukes may have been conveyed. Lands liable to flood are there- 
fore the most dangerous, as the overflowing of rivers and brooks 
brings upon them these infusorial creatures in countless numbers. 
The danger increases in proportion as the soil of such land is of 
a tenacious character, and especially if the water accumulates in 
places and becomes stagnant. Nor can we wonder at any land 
of ordinary elevation, if retentive of moisture, springy, and un- 
drained, being “ liable to give the rot.’ 

No iam can be put to tlie liabilities of the presence of cercarie, 
where excess of moisture abounds. They may be conveyed in 
some of their metamorphoses, and in forms more or less active, 
by innumerable means, some of which would be scarcely ‘sus- 
pected. In considering these causes, the long duration of the 
vital principle in the ova of the liver-fluke, of which notable 
examples have been given, must not be lost sight of, nor must 
the fact of the millions of ova which are constantly being cast 
from out of the intestines of rotten sheep and other animals, in all 
conceivable situations and under every variety of circumstance. 

The more we reflect on the true cause of rot and on the facts 
connected with its appearance, and endeayour to interpret these 
by our knowledge of the natural history of the liver-fluke, the 
more easy of comprehension and simple does the whole subject 
become, till at last we see no ambiguity whatever belonging to it. 
In the course of these pages many proofs are given of the correct- 
ness of this position; but, as we are unwilling to multiply these 
without sufficient reason, we shall pass on to record, in the next 
place, several instances of the quick contamination of sheep with 
this disease. 


Quick CONTAMINATION. 


The attention which has been given by practical observers to 
the several circumstances under which rot shows itself, long since 
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proved that the disease could be quickly engendered. Many such 
instances are recorded, some of which we purpose to give in 
extenso, as thereby we conceive additional confirmation will be 
afforded of the correctness of the statement that rot is an entozoic 
disease. 

As early as 1636, allusion is made to the subject by Crawshey, 
who remarks, that “many shepherds say that, if the weather 
be hot, their sheep will take the rot in twenty-four hours.” * 
Similar statements are made in general terms by many authors 
subsequent to this date ; but (ie first special cases which are 
given in detail, that we have as yet seen, occur in Dr. Harrison’s 
work, 1804. He asserts that the grandfather of a Mr. Harrison, 
then residing at Fisherton, near Lincoln, “ removed ninety sheep 
from a considerable distance to his own residence. On coming 
near to a bridge which is thrown over the Barlings river, one of 
the drove fell into a ditch and fractured its fore leg. The shep- 
herd immediately took it in his arms to a neighbouring house 
and replaced the limb. During this time, which did vot occupy 
more than an hour, the tormaatder were left to graze in the ditches 
and lane. The flock was driven home, and in a month afterwards 
the other sheep joined its companions. The shepherd soon dis- 
covered that all had contracted the rot, except the lame sheep 5 
and as they were never separated upon any other occasion, it is 
reasonable to conclude that the disorder was acquired by feeding 
in the road and ditches.” 

Again, “A Lincolnshire farmer purchased some turnips in 
Nottinghamshire, upon which he intended to winter a flock of 
sheep. The first division, consisting of about forty, were de- 
tained one night at a village near to the place formerly alluded 
to, by the overflowing of the Barlings Eau, and were put upon 
a piece of flat land which leads to the river. The water had not 
returned to its former channel more than a day or two. Every 
one of the forty became rotten, whereas the other division, 
which stopped nowhere by the way, escaped the disorder, 
and remained well.” Harrison further adds, “I have likewise 
been informed by Mr. David Wright, that a few years since, as 
a drove of sheep were passing through a long lane in the parish 
of Irby, one of them, being weary, fell down in the middle of the 
road. The others were permitted to range at large till their com- 
panion was able to travel. They were then driven altogether into 
a pasture, and it was soon discovered that only a tired sheep 
had escaped the rot.” 

We select two more cases of a similar kind, one ae Parkin- 


son, 1810, and the other from Youatt, 1837. The former writer 


oe 


* See page 72. 
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states that “a farmer in the neighbourhood of Wragby took 
twenty shearing wethers to a fair in that town, leaving six 
behind in the pasture where they had been summered. The 
score sent to the fair, not being sold, were driven back and put 
into the same field where the six had been left. In the course 
of the winter every one of these died of the rot; but the six that 
had been left behind all lived and did well.” 

The case narrated by the latter-named author is as follows :— 
** A farmer in Norfolk bought a lot of sheep at a fair warranted 
sound. The greater part of them died of rot in the course of 
the winter. The purchaser brought his action for the recovery 
of the money paid for them. The defendant satisfactorily proved 
that he never had had a rotten sheep on that part of the farm on 
which these were bred and grazed. A considerable sum was 
spent in litigation, when at length it was discovered that the 
night before the sale—the whole town and its neighbouring 
pastures being occupied—the sheep were turned into a field 
in a neighbouring village, and which field bore a suspicious 
character with regard to this disease. ‘There was then little doubt 
on the mind of either party that the mischief had been done on 
that night.” 

Although it may be unnecessary to multiply cases, still justice 
requires that we should place on record two more of a similar 
kind which have been furnished by a well-known agriculturist, 
Mr. Edward Umbers, of Wappenbury, Warwick. Mr. Lsapexs 


writes thus :— 


“Tn the first place, I will relate a circumstance that occurred to my father 
(the late Mr. W. Umbers), who was an eminent breeder of Leicester sheep. 
At his first outset as a breeder he went into Leicestershire and purchased 
twenty ewes, and sent them to a ram belonging to another breeder in the 
same county. In due course my father received a letter stating that the ewes 
were ready to come back, and requesting him to send for them; the writer 
added that one ewe was lame, and would require a horse and cart for her 
removal. Accordingly, a careful man with a horse and cart was sent for the 
ewes, and all were brought home safely. 

“In eleven weeks and three days after their arrival at home the shepherd 
came to my father saying, ‘ One of the bought ewes is dead.’ This was a source 
of great disappointment, and when she came to be examined she proved to be 
rotten. My father at once wrote to the person of whom he purchased the 
ewes—they having been warranted sound—stating what had occurred. The 
gentleman, in reply, invited my father to his house to make every inquiry, 
he never having had a rotten sheep on his farm. My father went over and 
found to his entire satisfaction that the ewes were not rotted while there. 
He then proceeded to the farm where the ewes were put to the ram, and was 
equally satisfied they had not received the disease there. He then traced the 
sheep on their way home to a field where they remained for the night, the 
lame sheep being unloaded and lying in the field with the rest: there also he 
was perfectly satisfied from the most minute inquiries the rot had never been 
known. Still tracing the sheep homewards, he came to a pothouse by the 
roadside, where the man had gone in to have his dinner, leaving the nineteen 
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ewes in’ the road and the lame ewe in the cart; here was found to be a most 
rotting district. The result was that the whole of the nineteen died rotten 
before lambing-time, and the ewe in the cart lived for years and bred and 
did well. 

“The second case I would mention occurred to a very intimate friend and 
neighbour of mine who placed his ‘tegs’ (viz. young sheep of the first year) 
on a piece of seeds adjoining a meadow by the river Leam, which in wet 
seasons is sure to give the rot. Such was the case in the year in question. 
Some trees had been felled between the seeds and the meadow, and, the gaps 
in the hedge not having been properly made up, the shepherd was sent after 
harvest to stop them. Having done a part of them he went home to his 
dinner, and to his surprise when he returned he found all the tegs in the 
meadow. He put them out immediately, and they never got in afterwards, 
and no one on the farm had ever seen them in before; but the consequence 
was, that the whole of the tegs were rotted, and most of them died before the 
next shear-day, and those poor wretched creatures which remained to that 
period cast off their wool and subsequently dwindled away and died. This 
farm is a perfectly sound one, with the exception of the meadow in question.” 


How, it may be asked, are we to account for such facts as 
these? The defenders of the theory of innutritious diet, exposure 
to wet, or allied causes, being the source of rot, surely will not 
be bold enough to assert that the feeding on watery food, for 
a few hours, would be so far permanently prejudicial to the 
functions of animal life as to produce a fatal disease of this kind, 
notwithstanding that the sheep are removed from such food to 
that which is in every way unobjectionable. We see no satis- 
factory solution of the problem, except that which is obtained 
by a knowledge of the natural history of the liver-fluke. This 
unravels the mystery, and leaves the mind free from doubt as to 
the cause of these occurrences. Nothing is easier to understand 
than that the partaking of grasses growing on low-lying and damp 
places, even for an hour or two, where the penultimate forms of 
the fluke abound, would convey a sufficient quantity of these 
organisms into the digestive system of the sheep—their now 
proper habitat for further development—to perfect flukes enough 
to lay the foundation for the disease. 


Tue Periop oF GREATEST DANGER. 


It is considered by many and probably by the larger propor- 
tion of sheep-owners, that the months of September and October 
are by far the most fruitful in causing the rot. Especially does 
this opinion prevail among those who see in a luxuriant growth 
of after-grass the chief cause of the affection. Thus the “‘Lam- 
mermuir Farmer” states that in October of 1810, he “bought a 
lot of wethers in fine condition from land of a good sound bottom, 
where the rot was altogether a stranger. They came on the 
farm about the middle of the month, and in a short time were 
observed to be diseased. The stock on the farm whence they 
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were taken continued sound, so that the complaint,” he says, 
“must have originated with myself.” 

The same author also, when describing the disease as it existed 
in 1817 in his own flock, observes that all the animals which 
were sold by him up to August of that year proved to be sound. 
To substantiate which he remarks, that in June he sold “a lot of 
about 1000 hogs and dinmonts to a gentleman in Roxburgh, all 
of which gave the greatest satisfaction, They were kept by this 
gentleman for two years, and afterwards sold in fine condition to 
the butcher. This was well,” he adds, “for both parties, for 
the sales which I made in October were all tainted, and from that 
time the animals consisted more of skins than carcasses. Here, 
then,” he argues, ‘the facts bear me out in saying that in 1817 
no fot had een place among my stock in the month of August, 
and the whole calamity that followed must have taken place 
subsequent to that period. Had any latent seeds of the disease 
been among them, the sales that 1 made in August must have 
turned out as bad to the purchaser as the animals that were 
retained did to myself, which was not the case, and which 
clearly demonstrates that the cause had been on my own farm. 
Of this I entertain not the smallest doubt; and, after the most 
minute investigation, I can attribute it to nothing but an unusual 
. luxuriant growth of grass, occasioned by the mild, soft weather 
during the months of September and October, more especially 
during the first.” 

Many, if not the majority of practical “farmers, concur in 
these views, but we think without sufficient reason. A wet 
autumn will unquestionably produce rot, but a wet summer is 
far more likely to do so. ‘The experience of water-meadow 
farmers would even lead to the placing the origin of the dis- 
ease as early in the year as the end of May or beginning of 
June. ‘The late Mr. Bakewell was of opinion that after May- 
day he could communicate the rot at pleasure, by flooding 
and afterwards stocking his closes, while they were drenched 
and saturated with moisture.”* Very much, however, depends 
on the temperature which prevails. Should this be high, and 
much wet fall at the commencement of the summer, the danger 
would be proportionably great. ‘Speaking in general terms, 
however, {we have little fea of a wet month of “May, or even 
beginning of June; but as Midsummer approaches, so does the 
Haier increase. 

Thousands of sheep took the rot at about this period of 1860, 
and as many, perhaps, subsequently thereto, and onwards into the 
autumn. ‘The application as well as the value of preventive 
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remedies rests on our being enabled to fix the time of the 
commencement of the disease. It is the circumstance of sheep 
falling away in flesh, and exhibiting the general symptoms of rot 
in the autumn, that has too often led to incorrect conclusions as to 
the time of the origin of the malady. Effects have been mistaken 
for causes. Men have not generally known that from three to 
four months are frequently needed for flukes in the liver to pro- 
duce their debilitating effects on the organism of the sheep. 
Elsewhere we have explained the reasons why an elevated tempe- 
rature, combined with excess of rain-fall, is dangerous, and need 
not repeat the argument. We may, however, add that with 
the end of October all danger, as a rule, has passed away; the 
approach of cold weather, and especially the occurrence of frosts, 
speedily removing the cause of the mischief. The natural history 
of the liver-fluke also satisfactorily explains this. If it be true that 
practical men hold that the autumn is the most dangerous period 
of the year to sheep, it is equally true that they agree that a 
frost at once puts a stop to the reception of the rot. Fairburn, 
in combating Hogg’s opinion of the cause of the disease, remarks, 
“J have lost from time to time a great number of hoggs by 
poverty, and I could certainly trace their death to ‘ want of meat 
and shelter ;’ but there were none of those diagnostic symptoms 
apparent which indicate the complaint called rot. Cold and 
frosts are always severe on hunger-stricken hoggs; but I have 
uniformly found that frost prevented the rot, and that if the disease 
had not been taken previous to the arrival of frost, 7 never fol- 
lowed that hind of weather.” 


Symptoms oF Ror. 


As every disease is accompanied with a train of phenomena 
usually designated symptoms, it becomes necessary that these 
should be carefully investigated, so that the nature of each sepa- 
rate affection may be fully understood. The importance of this 
procedure is further shown by the circumstance that many 
symptoms are common to several diseases; while others, on the 
contrary, belong only to particular affections, and hence afford 
the pathologist a ready means of forming a correct diagnosis. 
Sthenic diseases as a rule, and especially those centered in the 
more important organs of the body, are accompanied with such 
well-marked peculiarities, that the practitioner rarely fails in re- 
cognising either their nature or seat. Asthenic maladies, on the 
contrary, are often attended with such general or ambiguous 
symptoms, that even the most experienced pathologist may, at the 
outset, fail to fix their site or determine their true character. 
Affections, however, of internal organs, which commence with 
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only a slight impairment of function, due to a hidden or unknown 
cause of irritation, are of all others the most difficult to diagnose. 
Among these may be named some of the parasitic maladies, 
of which rot in sheep may be taken as an example. Even in 
those instances where no difficulty exists with regard to the time 
of the application of the cause of rot, we sometimes look in 
vain, for many weeks, for clear evidence of its existence. 

Simon, in his ‘ Lectures on General Pathology,’ delivered at St. 
Thomas's Hospital, in the session of 1850, rightly remarks that 
‘if you examine parasitic diseases from first to last, you will 
find that they are, perhaps of all known maladies, the most essen- 
tially local. ‘They may be very extensively diffused—may be in 
very many spots of the body—and the sum total of many small 
irritations may be a large general irritation; or if the parasites 
are large, as well as numerous, they may drain the system of 
blood, and anzmiate and kill the animal, as we see in the rot of 
sheep. But all we know of parasitic influence on the health— 
and I may observe that a good deal is known—all, I say, is 
referable to these two heads: local inconvenience from pressure 
or from irritation; general inconvenience, either febricular, from 
that local irritation becoming inflammatory, or anamiative by 
draining and impoverishment of the blood.” 

The latent stage of rot—viz. the period which elapses between 
the entrance of the penultimate forms of the fluke and their 
change into perfect flukes and attainment of sufficient size to 
begin to drain the organism—is the one which perhaps interests 
the pathologist more than any other. He sees in it the gradual 
development of causes which he would fain interpose to arrest ; 
because, if unchecked, he knows they must ultimately undermine 
the constitution. But he is without sufficient warrant to take 
action, in so far as the animal itself is concerned, for he can recog- 
nise no symptoms of ill health. In some instances, however, prac- 
tical knowledge will come to his assistance, and when he finds 
animals surrounded by circumstances that experience has proved 
will engender rot, he does not hesitate to put into operation the 
power of prophylactics. 

The latent stage of the disease is also the one of the first 
importance to the practical agriculturist. During its continuance 
he may avail himself of many means which will to a great 
extent secure himself against loss ; but he, also, too often fails in 
the right application of these, because he is not warned by any 
symptoms to suspect the existence of the malady. 

Much has been said about sheep fattening somewhat quicker 
than is usual in the early stages of rot, and occasionally attention 
has been drawn to this circumstance as warranting a suspicion 
of the animal’s soundness. Mr. Youatt, when speaking of the 
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early evidences of the disease, says, ‘‘ there is no loss of condition, 
but quite the contrary, for the sheep in the early stage of rot has 
a great propensity to fatten. Mr. Bakewell,” he adds, “was 
aware of this, for he used to overflow certain of his pastures, and, 
when the water was run off, turn those sheep upon them which he 
wanted to prepare for the market. They speedily became rotted, 
and in the early stage of the rot they accumulated flesh with 
wonderful rapidity. By this manceuvre he used to gain five or 
six weeks on his neighbours.” 

Dr. Harrison has also some remarks to the same purport. 
‘Several graziers and butchers,” he says, ‘“‘ with whom I have 
conversed at different times, having observed that sheep are much 
disposed to feed during the first three or four weeks after being 
tainted, omit no opportunity of producing the disease to increase 
their profit.” 

Ellis likewise, as far back as 1749, drew attention to the same 
fact, remarking, that “ at the beginning of a rot, no sheep feeds 
nor fats faster than a rotten sheep, notwithstanding the plaise- 
worms multiply as the rot increases. This makes the common 
saying true, that no sheep thrives faster than a rotten sheep does 
for a time, and that no sheep decays sooner after it begins to sink 
in its flesh.” 

The tendency to accumulate fat by a diseased animal may seem 
paradoxical, but the more we know of the nature and cause of 
rot, and of the physiology of the organ chiefly implicated in the 
malady, the less contradictory does the fact become. The phy- 
siological intricacies of this question, involving as they do a 
knowledge of the processes of digestion and assimilation of the 
food, respiration, circulation, and the maintenance of animal 
heat, forbid, however, in an essay of this kind, our doing more 
than giving a mere epitome of the subject. 

Physiologically considered, the liver is an assimilatory and 
secretory organ, as well as an excretory one, in all of which 
offices it plays an important part in the manufacture and purifi- 
cation of the blood. The vessel by which it receives blood 
for the secretion of bile—the portal vein—takes its origin from 
the capillaries of the chylo-potetic viscera; and the nutritive 
materials of the food, apart from the chyle, which enter these 
vessels from the intestinal canal are consequently not conveyed 
at once into the general circulation, but first subjected to the 
action of the liver. ‘The blood in the portal vein differs 
materially from venous blood in other parts of the body. Among 
other things it is deficient in fibrine and albumen, but contains 
more red corpuscles, and about twice as much fatty matter ; 
and in animals fed on farinaceous substances more sugar” 
(Kirkes). ‘And as, after having passed through the liver, the 
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fibrine is increased, and other no less important changes 
wrought in the blood, there seems no reason to doubt that this 
fluid has been both depurated of materials which would be 
injurious, and assimilated more to the character of ordinary blood. 
Apart from this, fatty matters especially would appear to be 
elaborated within the gland, either from saccharine substances or 
from albuminous compounds ; for even when no fat can be detected 
in the blood of the vena porte that of the hepatic vein contains 
it in considerable amount” (Carpenter). 

In the recent experiments also of Dr. Harley and Professor 
Sharpey communicated to the Royal Society, it has been shown 
that even when the portal blood is devoid of sugar, as in a fasting 
animal or one fed solely on flesh, sugar is found in the liver, 
having been formed therein. We may here observe that, chemi- 
cally considered, starch, sugar, and fat, are allied substances, 
being all hydro-carbonates, sugar containing a somewhat greater 
quantity of carbon than starch, but less than fat. 

The bile, as may be easily supposed from the foregoing pre- 
mises, is a very complex fluid, and has a more important office to 
perform in the assimilation of food than in the carrying away of 
materials which impair the purity of the blood. Entering the 
intestine—duodenum—by means of the main biliary duct, it com- 
mingles with the chymous mass—the digested food—as fais passes 
from the stomach ; and, assisted by the fluid secreted by the 
pancreas, which is also present in the intestine, effects the chylifi- 
cation of the chyme. ‘The chyle thus formed Be absorbed by the 
lacteals, and carried by them into the general circulation. In the 
process of chylification a portion of the bile—the colouring mat- 
ter in particular—as excrementitious material is moved onwards 
with the unassimilated parts of the chymous mass and ejected as 
feeculent matter. That portion of the fluid, however, which is 
employed in effecting chylification, among other things, acts on 
the amylaceous matter—starch of the food—and converts it into 
sugar, ready to be taken up by capillary blood-vessels. The pre- 
sence of bile in the intestine is also said to cause a more free ab- 
sorption in augmented quantities of the fatty matter of the chyme. 

The liver may thus be regarded as the great regulator of the 
amount of sugar and fatty matter in the blood, any excess of 
which, not required to support animal heat, accumulates in the 
various tissues of the body. If this be so, the more active the 
secretory function of the liver, the greater the amount of sugar 
and fat which will be absorbed from the food. 

Now it is to be remembered that zrritation simply increases 
the normal secretion of a gland; but that znflammation, on the 
contrary, alters its character. ‘The entrance of recently deve- 
loped flukes into the biliary ducts, acts for a time, as has been 
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previously explained, as a local irritant only, and as such keeps 
the liver in a state of activity, so that in turn more fat is depo- 
sited in the tissues. Thus the placing of sheep upon good 
grazing, but rot-giving pastures, proves not to be an immediately 
unprofitable proceeding. ; 

The time for the accumulation of fat having passed away, the 
animal begins to lose condition, The entozoa have now turned 
the scale. They have laid the foundation for structural changes 
in the liver. The bile also is being gradually changed in quality, 
and the liver can no longer efficiently maintain its office of a 
sugar-forming organ, or an elaborator of fibrine. Imperfect chy- 
lification is a necessary accompaniment, and the blood soon lacks 
purity as well as quality. Its quantity likewise suffers, for its 
development is restricted. The same amount of food which had 
sufficed to support, or even to give increase of bulk to the body, 
cannot now minister to the growing wants of the system. 

These great changes in the condition of the animal may have 
insidiously crept on, but they are none the less serious on that 
account. As time passes, the wasting becomes more and more 
perceptible. The placing of the hand on the back of the animal 
will show that the muscles on each side of the vertebre are so 
attenuated that the spinous processes of the bones project above 
them. The animal, in common language, is “razor-backed.” 
The same leanness pervades the entire frame, and everywhere 
the processes of the bones are more prominent than usual. The 
general contour of the body is also changed. Often, when the 
wasting commences, the belly is gaunt, but it soon begins to 
enlarge and grow pendulous from effusion into the cavity. In 
the advanced stages of the malady this gives a still further altered 
outline to the body, for the loins now sink or droop, and the 
animal becomes ‘“ hollow-backed.” 

The general surface of the skin loses its ruddy hue, and be- 
comes deficient of the unctuous secretion which in health belongs 
to it. This renders the wool harsh and dry, and leads also to its 
easy separation from the follicles. A dry scaly state of skin, on 
the inner parts of the thighs, particularly where it is uncovered 
with either wool or hair, is likewise early to be recognised. 

The animal soon becomes dull and dispirited, and has a pecu- 
liar dejected appearance, with an expression of countenance 
common to many entozoic diseases. ‘The Ettrick Shepherd ” 
has a quaint tale about this. Once, he says, he was conversing 
with Mr. Adam Bryden about distinguishing a rotten sheep 
while at large with the flock, and asked him how this could be 
done; when “he answered in his usual shrewd and comical 
style: The late Advocate Mackintosh’s method of discerning 
a good man is the best in the world whereby to distinguish a 
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sound sheep. His maxim was, ‘I never like a man if I don’t 
like his face!’ So say I of a sheep.” 

An examination of the eye will materially assist in determining 
the question of disease. If the lids are everted and the membrana 
nictitans pressed forward, it will be found that in the early stages 
of the malady, and especially if the animal has been excited by 
being driven a short distance, the vessels of the conjunctiva are 
turgid with pale or yellowish coloured blood, and that the whole part 
has a peculiar moist or watery appearance. Later on, the same 
vessels are blanched, and scarcely to be recognized ; excepting 
perhaps one or two which present a similar watery condition, 
or are turgid with dark-coloured blood. The state of the con- 
junctival membrane is held to be a symptom of importance ; 
and rightly so, because it affords a good means to determine 
the extent of the changes the blood has undergone. It marks. 
the amount of loss of the red cells of the fluid, and shows also the 
diminution of the relative quantity of the albumen and saline 
materials, upon which its specific gravity depends. It is only in 
blood of proper density that the red cells can be developed. The 
loss, therefore, of albumen and salts will lead to a relative decrease 
of the cells, and a corresponding increase of the watery element. 

This blanching of the vessels of the eyes has been commented 
on by some of our earliest writers. Sir Anthony Fitzherbert thus 
spoke in 1532: “Take both your hands and turn up the lid of 
his eye, and if it be ruddy and have red strings in the white of 
the eye, then he is sound ; and if the eye be white like tallowe,. 
and the stringes dark-coloured, then he is rotten.” 

Gervase Markham, in his Cheape and Good Husbandry, pre- 
viously quoted from, has a curious epitome of the symptoms, 
which we here transcribe: ‘Ifa sheepe be sound and perfit, his 
eye will be bright and cheerefull, the white pure without spot, 
and the strings red ; his gummes also will be red, his teeth white 
and even, his skinne on his brisket will be red, and so will each 
side betwixt his body and his shoulder where the wool grows 
not ; his skinne in general will be loose, his wool fast, his breath 
long, and his feete not hot; but if he be unsound, then these 
signes will have contrary faces, his eyes will be heavy, pale, and 
spotted, his breast and gummes white, his teeth yellow and foule, 
and his wooll when it is pulled will easily part from the body.” 

In addition to the symptoms we have named it will be found 
that the animal’s appetite becomes fastidious, To-day it feeds 
pretty well ; to-morrow it will scarcely touch food of any de- 
scription. An increased thirst, however, is now present, and 
continues till the end. The animal is often going to the brook 
or pond, or, if prevented from doing this, will omit no oppor- 
tunity of drinking from the little hollows which may exist on _ 


The Rot in Sheep. 131 


the surface of the field. This desire for water evidently de- 
pends on the continued drain from the blood of this important 
constituent of its composition. No less than 784 parts out of 
every thousand of pure blood consist of water. The relative pro- 
portions of its constituents may be here given, as it will help to 
explain many of the phenomena of the disease. They are as 
follows :— 
Water... Bo Wen Mee vufoeL, he MUO eS 


Red corpuscles clube tie Oop ciotemee ile 
Albumen ofserum.. «. -«. =. 70° 
Salinesmatters.. +. 1. =n ws 6:03 
Extractive, fatty, and other matters 6°77 
Fibrine.. eee rac 2:2 
1000- 


Associated with the increased thirst is an irregular state of the 
bowels. For a few days together diarrhcea will be present, when 
it gives way to the ordinary condition of the faeces. A persistence 
of this variable state of the evacuations, when not traceable to a 
change of food, or other common causes, is to be regarded as a 
suspicious circumstance. It is often due to an altered state of 
the bile, by which the fluid acts as an irritant to the mucous 
membrane of the intestines : sometimes, however, it would appear 
to depend on an irregular flow of this fluid from the biliary ducts. 
The distomata by their movements must occasionally form 
mechanical impediments to the free passage of the bile, leading 
firstly to its accumulation, and then its sudden flow onwards, 
when the obstruction is removed, particularly when they locate 
themselves within the ductus communis choledochus. 

As the disease advances to its fatal termination the breathing 
becomes short and quick, and is occasionally accompanied with 
a slight and nearly inaudible cough. Qdematous swellings come 
on in different parts of the body, especially around the throat 
and beneath the lower jaw. The accumulation of the effused 
fluid in this situation is to be referred chiefly to the pendant 
position of the head in feeding. There is no surer proof of 
approaching death than these cedematous swellings, for they indi- 
cate a dropsical condition of the entire system. The prostration 
of the vital powers day by day increases. The pulse becomes 
weak, wavering, and indistinct. The animal lies a good deal, 
refuses all food, is in a state of semi-stupor, and dies from pure 
exhaustion, as the consequence of general anemia. 


ProGrREss AND DURATION. 


Many causes are in operation to influence the rapidity with 
which the organism of the sheep yields to the influence of rot. 
K 2 
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Some of these belong to the conditional state of the animal 
itself, and others to the circumstances by which it is surrounded. 
Apart from such diseases as may co-exist with rot, the chief 
of the systemic causes are the number of distomata inhabiting 
the biliary ducts, the natural stamina of the animal, and its con~ 
dition as to amount of flesh at the time of the declaration of 
the symptoms. Age also, and the purposes for which the 
animal is kept, exercise an important influence upon the progress 
of the affection, Thus breeding or nursing ewes, from the 
demand made on their systems far the development or support 
of their young, will generally succumb more readily than store 
sheep, and most assuredly much sooner, all other things being 
equal, than those which are being fatiened for the mar kets Lambs 
also, when affected in the first ir months of their age, for want 
of sufficiently matured strength of constitution, will soon sink 
under the malady. 

Among the external or surrounding circumstances few are so 
potent for good as a continuous supply of food rich in the ele- 
ments of blood, and containing comparatively a small proportion 
of water. Sheep thus fed. willl long resist the progress of the 
malady. A notable instance of this is furnished by the follow- 
ing fact:—A gentleman residing in Norfolk, the occupier of a 
1G ge tract of Reathelne! purchased, a few years since, a number 
of sheep i in the latter part of August. Inthe month oF February 
of the following year he became aware for the jirst time that the 
animals were affected with rot. Subsequently to this they began 
to die, and a great number were soon lost. Being fully satisfied 
that the sheep had not contracted the disease whale they had 
been in his possession, he sought out the dealer from whom they 
had been bought; and on inquiry it was found that other sheep 
from which ieee had been selected were also the subjects of 
the malady. So satisfied was the dealer that the whole were 
diseased when sold by him in August, that he at once agreed to 
take them back and refund the money. 

The remarkably slow progress of the malady in this case was 
due to the circumstance that the sheep, after coming into pos- 
session of their new owner were placed upon a dry sandy soil, 
and were well supplied with food rich in nitrogenous materials, 
besides being protected in a great measure by folding from in- 
clement weaihed Had causes the opposite of ee been in 
operation, the disease, without doubt, would have declared itself 
at a much earlier date, and have run its course far more rapidly. 

For similar reasons many sheep which contracted the rot late 
in 1860 lived on through the winter, and, not only so, but far 
into the following year. The pearlies of 1861 proved ihe very 
opposite of that of 1860, and we are acquainted with numerous 
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instances, even on the cold-clay, grass-land farms of Middlesex, 
where diseased animals were kept throughout the entire swm- 
mer without any material loss to their owners. Some few persons 
even ventured to select their ewes for breeding from among them 
believing that, as the sheep had done so well hitherto, they 
would still answer for this purpose. They had, however, to repent 
their temerity, for no sooner did the grasses begin to lose their 
goodness, and autumnal weather to set in, than the animals rapidly 
declined, despite all the care which could be bestowed upon 
them. 

Fairbairn, so often quoted by us, narrates an instance of the 
inutility of good food and shelter to diseased sheep at the end of 
the year. “He says, “In 1810 I put a fine lot of dinmonts 
upon turnips before Martinmas,”— November 11th— “ and 
although in very favourable condition, as I was beginning to 
suspect they were affected, and under the idea that meat and 
shelter would provide against every exigency, I sent them from 
my own farm to a fine, dry, well-sheltered situation in the middle 
part of Berwickshire, where I expended no less than 100/. upon 
turnips, but before the month of March there were few of them 
remaining, and I did not realise as much as defrayed the ex- 
penses laid out upon the turnips.” <A result of this kind was to 
be expected, and forcibly shows the folly of expending money 
upon rotten sheep in the winter months. 

It is easy to understand that the existence of flukes in the 
liver being associated with an almost continuous supply of 
watery or innutritious food, and exposure of the animal to a low 
temperature and variable weather, will the sooner produce an 
anemiated state of system than when the opposite state of 
things obtains. The entozoa will of necessity now drain the blood 
of its albuminous constituents faster than these are furnished. 
Besides, their presence within the biliary ducts under such 
unfavourable circumstances will earlier lay the foundation for 
those structural changes in the liver itself which unfit it for the 
secretion of sufficiently pure bile to contribute to the making of 
healthy blood. Hence an additional cause of the quick progress 
of rot in the autumn and winter, more especially if wet weather 
should long prevail. 

In innumerable instances, however, and at other periods of the 
year, the two chief causes of mischief—innutritious diet and 
existence of flukes—are not combined sufficiently long for the 
former to play so important a part as to produce persistent dele- 
terious effects. We have a good proof of this in those cases of 
the engendering of rot by the pasturing of the sheep on wet 
meadows for a limited space of time, and hence we must look 
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to the presence of the flukes themselves, and also to their number, 
for an explanation of the fact. 

The ill effects attending entozoa of every description are 
mostly dependent on the largeness of their number, but not 
unfrequently also on the importance of the organ in which 
they are located. A few flukes, by the simple irritation they 
produce, are frequently non-productive of mischief, at least to 
any practical extent, in deranging the functions of the liver. 
Hence the daily occurrence of sheep, which had been fed for 
the market, and which had gone on to the perfect satisfaction of 
their owner, being found to have a limited number of these 
entozoa in their biliary ducts, the existence of which was not 
only unsuspected, but would perhaps not have been believed 
in, but for the circumstance that they were brought to light by 
the slaughtering of the animal. 

This fact is mainly due to the circumstance that ie fluke, as 
has been explained, does not multiply its species within the 
biliary ducts; for if the contrary were the case—namely, that 
young flukes were produced therein, and that these in due time 
became the parents of others—what, it may be asked, would then 
have been the result? Why, that these infected sheep, instead 
of being made fat enough for slaughtering, would gradually have 
lost flesh, and ultimately have died anemiated, even if not 
more than a dozen of the entozoa had originally occupied their 
biliary ducts, 

Thus we see the necessity of becoming conversant with the 
method of propagation of each entozoon, to be enabled to speak 
with any certainty of the ill effects attending its presence. The 
trite remark, “‘ Oh, a few worms do no harm,” may prove true, 
provided the parasites are inhabiting a part of the organism 
which is comparatively of little importance to the direct main- 
tenance of vitality, and that they do not multiply their species 
therein so as greatly to increase in number and speedily lay the 
foundation for structural disease. 

Much also of the ultimate mischief resulting from entozoa will 
depend, as has been stated, on the importance of the organ in 
which they may be situated. Thus a single hydatid in the brain 
will by its pressure produce serious disease, and ultimate death 
of the affected animal; while a dozen or more hydatids located 
within the lungs, liver, or other organs, will be unrecognised 
during life from any pressure or irritation they may produce. 
Facts of this description are frequently too little regarded 
in estimating the influence of parasites on the health of animals, 
They have, however, an important practical bearing on the dis~ 
ease in question, as has been already explained. 
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Thus we see that the rate of the progress, as well as the 
duration of rot, are governed by a variety of circumstances, and 
that many of these are so occult and changeable as to forbid 
our predicting with any degree of certainty how long affected 
sheep may bear up against the disease. 

With regard to the time of the manifestation of the symptoms 
after flukes have entered the biliary ducts, it is also impossible to 
speak with any degree of certainty. A combination of unfavour- 
able circumstances may give rise to the symptoms in five or 
six weeks ; while, on the contrary, the majority of things being 
favourable, even months may pass before rot is suspected to 
exist. No hasty generalizations should ever be come to on such 
a point as this, and more especially when an action at law may 
hinge on the opinion which is given. A patient inquiry into the 
history of eAch individual instance can alone furnish correct data 
to act upon. 


Post-mMorTEM APPEARANCES. 


The lesions to be observed on inspecting the body of a sheep 
affected with rot will vary according to the progress of the malady, 
be it quick or slow. They will also be modified by the circum- 
stance of the animal having either sunk from the disease, or been 
slaughtered in its early or late stages. The emaciated state of the 
frame often strikes us with surprise, the dead animal appearing 
to be little more than “skin and bone.” The wool is found to be 
harsh and dry, and to pull easily from its follicles. The colour 
of the skin is pale, excepting perhaps in places where it assumes 
a purplish hue from approaching decomposition. It likewise 
tears readily on the application of moderate force, from having 
lost much of its natural firmness. The visible mucous mem- 
branes are colourless, or have a slight yellow tinge. The belly is 
often large, and gives evidence of containing a quantity of fluid, 

On removing the skin, the fascia covering the muscles 
is frequently found to have a yellowish hue, while the muscles 
themselves are shrunken in size, soft, and flabby. They have 
also lost very much of their normal colour, and do not stiffen as 
is usual. Little or no fat is met with; but, on the contrary, 
the areolar tissue is infiltrated to a greater or less degree with 
serous fluid, remarkable for its watery character. This dropsical 
effusion is observed to have accumulated here and there, and 
particularly about the front and lower parts of the neck, and 
around the lower jaw. 

On laying open the abdominal cavity exit is given to a quan- 
tity of serous fluid, the physical properties of which vary con- 
siderably in different cases. In sheep filled for an investigation 
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of the disease, even in the advanced stages, the fluid will mostly 
be found limpid and transparent, differing but little in appearance 
from ordinary serum; while, on the contrary, in those that have 
succumbed to the affection it is often turbid and of a dirty yellow 
or yellowish-red colour. Much of this variation in colour is due 
to transudation from the vessels after death; and the hue will 
consequently be modified according to the time which has elapsed 
between the death of the animal and the making of the autopsy. 

The blood-vessels of the mesentery are indistinct, and effusion 
exists between its serous layers. The omentum is almost devoid 
of fat, and, like the other structures, has a yellow tinge. ‘The 
coats of the stomachs and intestines are pale; and the feeculent 
matter contained in the latter is usually soft and pulpy. 

Effusions of serum, wholly or in part, supplant the fat which 
ordinarily covers the kidneys; and when the two ‘co-exist a 
peculiar speckled appearance is produced beneath the serous 
membrane by the commingling of the fat with the fluid. The 
kidneys are both paler and softer than natural; but their 
structure is otherwise unaffected. The rest of the urinary 
organs, and also those of the generative system, are healthy, but 
partake of the general pallor which pervades the frame. 

The liver is the organ chiefly affected, nevertheless it 
presents characters in some instances the very opposite of 
those which are met with in others. It is mostly altered in 
shape, size, and colour. Its outline is irregular, and its surfaces, 
especially the abdominal one, often nodulated by a condensa- 
tion or shrinking of the substance of the gland in some 
parts, beyond that of others. As a rule, it is diminished 
altogether in size, and changed from its reddish-brown or 
chocolate hue to a pale or dirty-coloured yellow. Occasionally 
its surface is studded over with red spots, which contrast greatly 
with the yellow clay-like colour on which they rest. Sometimes 
these specks are mingled with others of various hues, imparting 
to the organ a peculiar mottled condition, which led Harrison to 
remark, in 1804, and Youatt to repeat many years afterwards, 
that the liver ‘‘in some cases is speckled like the back of a toad.” 

Its general structure is condensed, imparting a hard and some- 
times gritty feel to the finger, more particularly in long-standing 
cases of the disease. In other instances the normal colour is less 
altered, and there are greater evidences of simple venous congestion, 
This is denoted chiefly on the abdominal surface, which is both 
striated and spotted by the enlarged and congested blood-vessels 
which lie in the course of the main biliary dace These ducts are 
diseased more or less in all cases of long standing. ‘Their coats 
are thickened and hardened, and their Geauiee dilated, often to 
an extent sufficient to admit the end of the finger. They appear 
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as bluish-white lines, more or less continuous, running by the side 
of the congested blood-vessels, from the central part of the gland 
towards its lower edge. In some places they are rendered very 
distinct by projecting above the surface, being here dilated into 
pouch-like cavities. The coats of the ductus hepaticus, as also of 
the ductus communis choledochus, are not unfrequently so thick as 
to be upwards of ten times their normal substance, and like- 
wise so hard as to approach the nature of cartilage. 

On slitting up the ordinary biliary ducts, as we approach the 
smaller branches, this hardness increases, and the coats are 
found to be rough and uneven, arising from calcareous deposits 
—phosphate of lime and magnesia—within their tissue. It 
is this which gives the gritty feel to the surface of the liver, 
and imparts a crackling sound on cutting through its substance. 

Within the ducts we encounter numerous distomata, which 
are often here and there, and especially in the pouches, so 
closely packed as to block up the passage. Their number, how- 
ever, is liable to great variation, and, it has been rightly asserted, 
is not always in proportion to the extent of the structural 
changes in the liver. No doubt secondary causes play a not 
unimportant part in these changes, and so also does time; but 
nevertheless the lesions of the liver are upon the whole so 
peculiar that, were no entozoa present, a pathologist would 
ascribe them to such a cause, and none other. Distomata will 
often quit the liver by passing into the intestinal canal through 
the ductus communis choledochus, especially when the entire struc- 
ture of the organ has become impaired. Their food is the bile, 
and the more this is changed in quality, which is always in. 
proportion to the extent of the structural disease of the liver, 
the less suitable it will be for their support. Besides this, these 
entozoa, in common with all other creatures, have their ordi- 
nary limit of life, and, be this what it may, it is not unrea- 
sonable to suppose that their approaching dissolution may at 
times possibly be an additional reason for their quitting the 
biliary ducts. 

We have frequently met with dead flukes in the intestines 
and sometimes in the liver, and occasionally have found them 
forming the nuclei of biliary concretions. One remarkable 
instance of this was a short time since brought to our notice, 
where the concretion was as large as an ordinary hen’s egg, and 
when broken up was found to contain about a dozen dead 
flukes. It was lying in a pouch-like cavity of one of the 
biliary ducts. 

Another reason must be named as explanatory, perhaps, of the 
cause of but few flukes being met with in the biliary ducts, when 
the extent of the lesions of the liver does not bear a comparison 
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with their number, viz., that on the death of the animal, whose 
body they inhabited, taking place, they leave their original loca- 
tion, as if making an effort to escape from their own consequent 
death. Many of the intestinal worms, the ascares lumbricoides, the 
tenia, trichocephali, &c., comport themselves in this manner ; and 
in so doing they often form large masses or knots in a part of the 
intestinal canal foreign to their ordinary dwelling. The lumbricoid 
worms have been known, under such circumstances, to enter the 
stomach, and even to pass up the esophagus into the mouth to 
effect their escape. We have occasionally found them crowded into 
the duodenum so as to literally block it up throughout the greater 
portion of its length, being arrested in their effort to enter the 
stomach; two remarkable specimens of which are preserved in 
the Museum of the Royal Veterinary College, one from the horse 
and the other from the pig. 

Should the same thing take place with regard to flukes, a search 
for them in the intestinal canal will prove successful. That their 
number, however, is often very large within the biliary ducts, we 
have daily proof; and it is said that Leeuwenhoeck took no 
less than *‘870 out of one liver, exclusive of those that were 
cut to pieces or destroyed in opening the various ducts.” * 

Tracing the smaller ducts onwards, exit is ,given to a dark- 
brown and thickish fluid, among which are masses varying in size 
from the head of a pin to a pea, or occasionally larger—collections 
of the ova of the distomata held together by the mucus of the 
ducts and inspissated bile. A drop of the fluid, or a minute 
portion of one of these masses, placed under the microscope, 
reveals the fact that in the small ducts, especially, the ova are 
to be met with in countless myriads. We obtain evidence also 
of another very instructive circumstance, to which attention 
has been previously directed, by simply putting a little of 
the matter upon the edge of a plate or slip of glass and lightly 
pressing it with the point of a scalpel—namely, that the 
ova have remarkably hardened shells or cases, which doubtless 
enables them, when out of the body of the sheep, to long retain 
their vitality by resisting all ordinary causes of decomposition. 
We feel them as so much gritty matter, and we hear them crack- 
ing under the pressure of the knife. 

The gall-bladder itself is not much altered in structure, nor 
does it in general contain many distomata ; but the bile within 
it is mixed with a considerable quantity of mucus, and its 
colour is altered from that of the greenish-yellow which normally 
belongs to it. Ova are also met with here, but-in scanty quan- 
tities compared to the biliary ducts. 


* Youatt on Sheep, p. 449. 
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The morbid states of the liver which we have attempted 
to describe are, without doubt, chiefly due to the presence 
of the entozoa within the biliary ducts. Kiichenmeister has 
correctly observed, that “the first consequences of the flukes 
in the liver are dilatation and catarrh of the gall-ducts, and 
destruction, by pressure, of large portions of the parenchyma of 
the liver in the vicinity of the enlarged ducts.” No kind of food 
or location, however prejudicial, could possibly per se produce 
such structural changes in the liver as belong to rot; but it can 
be easily understood that an organ like this, whose office at 
one and the same time is to depurate the blood by its excretory 
function, and to assist in the assimilation of the food by its 
secretory function, being so extensively diseased, must ultimately 
cause emaciation and death of the animal, without regarding 
the distomata as an additional cause in producing a continued 
drain on the system of the sheep. 

To return to our description of the autopsy. The viscera of 
the chest, in common with every other organ of the body, give 
evidence of anemia. Some serous effusion exists in the cavity, 
which, however, is mostly devoid of colour, limpid, and trans- 
parent. In quantity it is considerably less than that met with 
in the abdomen. Little or no fat is present about the heart ; and 
that which does exist is of a slightly yellow colour. The walls 
of the heart are flabby and pale. The blood contained in its 
cavities, as well as that in the large venous trunks, is watery and 
imperfectly clotted. The lungs, apart from other diseases of these 
organs which may co-exist with rot, do not present any special 
lesions. Like other parts of the organism, however, they give 
evidence of general anemia. In our section on the pathology of 
rot, we have fully discussed the opinion of Mr. Blacklock, as to 
the malady being a tuberculous one of the lungs, and therefore 
need not repeat our arguments against the correctness of this 
statement. 

The condition of the brain and its meninges agrees with that 
of the body generally. A larger amount of fluid than ordinary 
is present in the ventricles of the brain, and the vessels of the 
meninges are indistinctly seen in consequence of the watery cha- 
racter of the blood within them. Such, then, are the general post- 
mortem appearances of rotten sheep. 

We have, however, many proofs that affected sheep often die 
long before this general break-up of the organism is accomplished. 
This is particularly the case at the commencement of winter, 
and on the occurrence of white or hoar frosts. Such animals 
sink from passive congestion of the lungs, the tendency to which is 
given by the altered condition of the blood from a change in the 
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relative proportion of its several constituents. Dr. Carpenter and 
other physiologists rightly remark that a diminution of the specific 
gravity of ne blood, from a loss of its saline and albuminous 
materials, predisposes to hemorrhage, congestion, &c. ; and such 
we know to be the condition of this fluid comparatively early in this 
disease. ‘The lungs, in such cases as these, are red throughout, 
being charged with blood. ‘They are also heavy to the feel, and 
portions of them will be found to sink in water. The vessels of 
the pleura and pericardium are likewise overloaded with blood. 
The flesh of such animals is of fair colour and tolerably firm. 
Some fat also, not much changed in consistence, exists around 
the kidneys, and in other places of ordinary deposit. The yellow 
hue of the tissues, so generally present, is considerably less in 
amount, and is sometimes scarcely to be noticed. The liver, 
however, is mostly of a clay colour, and its ducts are crowded 
with distomata. 

In concluding this section of our essay, we add a few words 
with reference to the effluvium which arises from the carcasses of 
rotten sheep. This is often extremely nauseating, even when the 
animal is opened directly after death. We have on more than 
one occasion known persons to be taken seriously ill when 
engaged in opening many rotten sheep at a time. A remarkable 
instance, not only of sickness, but of death, was brought to our 
notice in August of 1854. A person of intemperate habits, fol- 
lowing the occupation of a country butcher, was employed in 
skinning and dressing a number of rotten sheep on the premises 
of a farmer in the county of Norfolk. The sheep were neces- 
sarily opened when warm; and, while he was so engaged, he 
complained greatly of the sickening smell. The same evening 
he was attacked with choleraic disease, and two days afterwards 
was a corpse. 

That the bodies of rotten sheep quickly undergo putrefaction 
is well known, and elsewhere this is assigned as a reason for the 
name given to the malady ; ; but that i injury may arise from the 
effluvium accompanying the vapour given off from their still 
warm bodies after death is not so generally understood, 


TREATMENT OF AFFECTED SHEEP. 


The successful treatment of a disease is necessarily based on a 
knowledge of its pathology, without which the application of 
all remedial means becomes mere empiricism. It were well for 
the ends of science if information of this kind invariably tended 
to the discovery of a cure for each separate affection, but unfortu- 
nately it too frequently leads to the very opposite result. The 
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more we understand of the nature of some diseases, the more 
we despair of being able to eradicate them, or even to mitigate 
their effects. It is the possession, however, of this knowledge 
which marks the difference between the man of science and the 
mere empiric. The latter rushes in, and boldly declares his 
ability to cure that which is incurable ; while the former honestly 
declares his inability to do anything for good. Correct patho- 
logical knowledge will doubtless prove that the cure of rot can 
scarcely be hoped for, although much may, nevertheless, be 
done to arrest its progress. 

Many remedies of empiric origin have been forced on the 
notice of agriculturists from time to time, both in this country 
and also on the Continent, for the cure of rotten sheep—all of 
which have, however, signally failed in verifying the statements 
of their originators. At the commencement of the present 
century a remedy emanating from a Dutch source was loudly 
extolled, and even largely used in this country as well as in 
Holland, but it soon fell into disrepute—following in this respect 
those which had gone before or have since succeeded it. 

Mills, in his work on cattle, after speaking of the employment 
of certain medicinal agents which are too commonplace and 
valueless to be here quoted, says that a Mr. Baldwin, of Clap- 
ham, Surrey, found durnet to be a remarkably efficacious cure 
for rot, “Sas appears from a letter of his published in ‘The 
Repository for Select Papers on Agriculture, Arts, and Manu- 
factures,’ 1768.” Mills adds to this statement the following : 
“ A farmer in the north, in the autumn of the year 1766, when 
all his sheep were so far gone in the rot that he did not expect 
one of them to live the winter over, sent them into a field of 
burnet, which in a month’s time restored them to perfect 
health.” 

After diligent search we have been unable to find any other 
authority on the curative properties of burnet, nor do we believe 
in this power of the plant. All that could be hoped for would 
be that sheep feeding upon it, especially when mixed with good 
grasses, might be enabled to resist for a somewhat longer time 
the inroads of the disease. 

Martyn, a late Professor of Botany in the University of Cam- 
bridge, in his ‘Flora Rustica, 1792, says: “‘ Burnet is common 
in high pastures on a calcareous soil. It flowers in the beginning 
of May, and sometimes in April. The leaves, when bruised, 
smell like cucumber, and taste something like the paring of that 
fruit; they are sometimes put into salads and cool tankards.” 
He adds that “Some years since Mr. Rocque attempted to intro- 
duce it as food for cattle. It has one good quality, which is, 
‘that it continues green all winter, and affords some food early in 
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spring, when it is commonly wanted. But cattle are not very 
fond of it, nor does it yield a sufficient burden to pay the farmer 
for the expense of cultivating it.” 

Several writers on agriculture remark that when burnet consti- 
tutes a moderate proportion of meadow-hay it imparts a stimu- 
lating property to the fodder, thereby rendering it more suited 
for feeding with turnips; but if burnet be cultivated by itself 
and made into hay, the provender is coarse and unpalatable, and 
rejected as a rule by most animals, 

Most authors, however, on the diseases of the sheep, place 
their chief reliance on medicinal agents for the cure of rot; the 
particular remedies they advocate depending rather on their own 
preconceived notions of the disease than on any precise informa- 
tion of its nature. We give a few extracts :— 

Sir G. S. Mackenzie directs attention to the beneficial use of 
mercury, but says that “it would, perhaps, be improper to admi- 
nister this agent internally. The safest and most effectual method 
of applying it is in the form of the common blue ointment, and 
a trial of this is strongly recommended to those whose flocks are 
liable to rot. It should be applied to the bare skin in the region 
of the liver ; and the size of a nut rubbed in till it is all dried up 
twice a day for a week or ten days. This, in conjunction with 
wholesome food, will in all probability prove to be the most 
effectual treatment. Mercury is well known to be a specific for 
diseased liver of the human body, and on that account we may 
presume that it will be efficacious in the cure of the same organ 
in sheep, and it is also recommended as the most effectual means 
of destroying the fluke-worm.” 

Mr. Youatt, adopting the views of those who regard the affec- 
tion as an inflammatory one of the liver, advises at its com- 
mencement that the animal be bled to the extent of “8, 10, or 12 
ozs.,” and that this be followed up by an aperient, consisting 
of 2 or 3 ozs. of Epsom salts; and he adds, “the physic 
having operated, or an additional dose, perchance, having been 
administered in order to quicken the action of the first, the 
farmer will look for further means and appliances. — Friction with 
mercurial ointment on the region of the liver has been recom- 
mended, but not by those who have had opportunity to observe 
its secondary effects on the ruminant. Still the disease under 
consideration, with evident determination to the liver, requires 
the agency of this powerful but dangerous medicine. ‘Two or 
three grains of calomel may be given daily, but mixed with half 
the quantity of opium, in order to secure its beneficial, and to 
ward off its injurious, effects on the ruminant. To this should 
be added—a simple and cheap medicine, but that which is the 
sheet anchor of the practitioner here—common salt.” 
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Clater, who boasts of curing “ 9 sheep out of 10 even in the last 
stage” of the malady, recommends the following medicament :— 
‘« Nitre in powder, 6 ozs. 
Ginger, fresh powdered, 4 ozs. 
Colcothar of vitriol (red oxide of iron) in fine powder, 2 ozs, 
Common salt, 34 lbs. 
Boiling water, 3 gallons. 

“Pour the water hot upon the ingredients; stir them, and when new milk 
warm, add to every quart of the mixture 3 ozs. of spirit of turpentine, and 
bottle it for use.” 

When using the medicine, we are instructed that “ the follow- 
ing directions must be strictly regarded:—Keep the infected 
sheep from food all night; on the following morning give to 
each 2 ozs., or 4 table-spoonfuls of the above mixture (remember 
to shake the bottle well at the moment of pouring it out). To 
those which are weak and much reduced by the disease, one- 
half, or three parts out of four, may be sufficient for a dose. 
Keep them from food three hours after giving the medicine, 
and then turn them into a dry pasture. It will be necessary to 
repeat the medicine every fourth day for three times, observing 
the above rules ; but where only half the quantity has been admi- 
nistered, it will be proper to repeat it every second or third day 
for six times.” 

This recommendation of Clater may be taken as a fair speci- 
men of the treatment generally advised by the empiric writers of 
his day. It is, however, unnecessary to quote from their works, 
as nothing of value can be obtained therefrom. No instances 
of cure are given, nor is any light thrown on the nature of the 
disease. 

We find, however, a circumstance narrated by Fairbairn, which 
we transcribe, in further proof of the value of salt: 

“Tn the year 1817,” he says, “‘an active shepherd in my neighbourhood, 
who had the charge of 200 ewes, observing some of them tainted with rot, 
bethought himself of trying the experiment of curing them, and conducted it 
in the following way :—Whenever he saw any one or more of them showing 
unequivocal symptoms of rot, he brought them into a dry court-yard or 
empty house, and fed them with hay, turnips, or a few oats. ‘To every one 
of them he gave ¢wice a day a handful of salt, which he dissolved in water, 
and putting the solution into a teapot, poured it down their throats.* This 
was repeated for several successive days, and continyed till some improvement 
in the condition of the sheep was discernible, after which they were turned 
into the field. If the reappearance of the symptoms did not justify their con- 
tinuance with the flock, they were again conducted home, and the salt, as 
before, administered. Few of them required more than two such courses, 
but a great proportion of the flock was treated in this manner, and the 


shepherd delivered the whole of them alive at Whitsunday, except one ewe 
which had died in lambing.” 


* The quantity of salt here recommended would weigh nearly three ounces, an 
amount which could not be daily used with safety —Auruor. 
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Before commenting on any of the foregoing methods of treat- 
ing rot, we purpose to give the one which is adopted by the 
Bedouin Arabs. We learn from the writings of MM. Hamont 
and Fischer, previously quoted, that when the Nile returns to its 
bed, the sheep of the Arabs go to feed on the dysse which springs 
up on the partially-recovered land (see p. 77), and as soon as 
“the first symptoms of the affection appear, the vigilant Bedouins 
lose not a moment ; they reassemble their flocks, and drive them 
back to the desert. In the midst of the sands their principal 
food is the salt-wort”—WSalsola Kali. After some days the 
symptoms of the rot gradually disappear, and the sheep regain 
their former health.” It further appears that the Bedouins know 
of no other remedy, and should this not prove beneficial, they 
proceed to slaughter the affected animals. 

To return to some of the opinions we have quoted; and first, a 
word with regard to Sir G, S. Mackenzie’s mercurial inunction. 
Apart from the arguments advanced against it by Mr. Youatt, in 
the extract we have given, we object to this method of employing 
mercury, as being perfectly useless. No amount of absorption 
of the agent from the skin could possibly affect the vitality of the 
flukes ; and as the cause of the malady would remain unchecked, 
so must its effects necessarily continue. But even a greater objec- 
tion could be raised against it than this. Mercury is well known 
to produce a particular effect on the blood, lessening the amount 
of its fibrine, and rendering the fluid aplastic, and therefore doing 
the very thing we desire to‘avoid in this disease. It is only by 
our keeping the blood rich in its proximate principles, as has 
been elsewhere pointed out, that the system is enabled the longer 
to resist the progress of the malady. For similar reasons we dis- 
sent entirely from Mr. Youatt’s advice to use mercury in con- 
junction with opium. This compound would be of great value 
succeeding upon the withdrawal of blood and the exhibition of 
aperient medicine in active inflammation of the liver, as also in a 
similar condition of other organs, but it is positively injurious 
in rot. We are unable to reconcile Mr. Youatt’s treatment with 
anything belonging to the pathology of this disease. It can only 
be accounted for by his having erred in considering the affection 
originally as one of inflammation. 

With reference to Clater’s prescription, which, as’ has been 
explained, is but a type of many others of similar origin, we have 
a good proof of the want of scientific knowledge which gene- 

rally prevailed among those who wrote of the diseases of animals 
at the beginning of the present century. Whatever value it 
may possess lies a the amount of salt it contains; otherwise it 
is but little calculated to do any good. 

No treatment of rot can be considered as being more than 


: 
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palliative; still in carrying this principle into practice great 
benefit often arises, as the owners of infected animals are se- 
cured against losses which otherwise would be very heavy. The 
earlier the disease is detected the better, but unfortunately its 
discovery is too frequently not made until the autumnal period 
of the year, when external circumstances are much against the 
success of any system of treatment or management, and when 
also structural changes have begun in the liver. Should the disease 
not be detected until this period, no effort must be spared to 
quickly check its progress; otherwise the fatality will be very 
great. 

The animals must be carefully guarded against all vicissitudes 
of weather by being folded in the best sheltered situations, more 
especially at night. Their food should consist of the most nutri- 
tious materials. Indeed, waste of the tissues, particularly when 
due to simple anemia rather than organic lesions, will demand 
not only a liberal supply of food rich in flesh-forming—nitro- 
genous—principles, but also such as contains a large proportion 
of sugar, starch, or other carbonaceous matters, that the heat of 
the body may be kept up equally with nutrition. If placed on 
meadows or artificial grasses, the sheep should be often changed 
from pasture to pasture, care being taken to avoid those which are 
wet and cold, or which contain inferior herbage. Manger-food 
must be supplied, and this should consist, in part at least, of crushed. 
corn, of which the leguminous plants, beans, peas, lentils, &c.,. 
are to be preferred. Oats and maize are also good, and to these a 
moderate allowance of oilcake may be added. Frequent changing- 
of the food will induce the animals to eat more, for which reason, 
when they are on the pastures, we take no objection to an occa- 
sional supply of turnips or other roots; but, unless compelled by 
the character of the farm and the system of cultivation, we would: 
avoid continuous folding on turnips. Where this has to be done: 
great care will have to be exercised in regulating the quantity of 
turnips according to the condition of the crop, the state of the 
weather, &c. Under such circumstances an allowance of good 
hay, in addition to the other food, will be imperatively required. 

By these means rigorously carried out, provision will be made° 
for the due supply of albuminous and heat-giving materials 
to the blood, and the consequent nutrition and health of every 
part of the organism. Dependence, however, must not be exclu- 
sively placed on diet. Medicinal agents will have to be had 
recourse to, preference being given to those which impart tone 
and vigour to the system. Conjoined with these should be such 
as experience has shown to possess anthelmintic properties. 

Salt cannot be dispensed with. It does good in, several ways. 
It is anagent which acts as a stimulant to the process of digestion, 
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and, by its ready solution and free entrance into the blood, it will 
supply also any amount of soda which may be required in the 
secretion of bile, the saline constituents of which include the 
chloride of sodium—common salt—with that of potassium, and the 
phosphates and sulphates of soda, potash, lime, and magnesia. 
Another advantage is connected with the exhibition of salt and 
its entrance into the blood, namely, that it contributes with other 
saline and albuminous matters to preserve that proper specific 
gravity of the fluid which ought to be “equivalent to that of the 
contents of the red corpuscles, as it is only in this condition that 
the formation of the latter can duly take place.” —( Carpenter.) 

The other medicinal agent to which we refer as indispensable 
is the sulphate of iron. As a tonic it is excelled by few, if by 
any, therapeutic agents ; while the readiness by which it can be 
obtained, and the lowness of its price, give it an advantage over 
many others. Sheep also do not object to take it with their food 
when mixed in proper proportions ; nor is it a matter of much 
moment if one animal should get rather more than his fellow, by 
more rapid or longer feeding at the trough. Sulphate of iron is 
likewise an excellent anthelmintic, quickly leading to the ex- 
pulsion of several of the varieties of intestinal worms. Its chief 
use, however, in rot is that it is a powerful agent in the repro- 
duction of the red cells of the blood—iron entering largely into 
the contents of these cells—the hemato-globuline. In all diseases 
therefore in which there is a diminished power of producing red 
cells, the sulphate of iron is a valuable remedy. 

Stomachics or carminatives are likewise required; of which 
medicaments we give a preference to aniseed in this affection. 

A good compound of these medicinal agents with some highly 
nitregenized alimentary matters we have in the following formula. 


Take of 
Finely-ground oil-cake Se 06 \ eackal basket 


=F pea-meal 

a2 ae \ each 4 lbs. 
3 aniseed ep 

3 sulphate of i iron.. .. Ib. 


Let the salt, aniseed, and dtp of iron be mixed together 
first, and afterwards well incorporated with the cake and pea- 
meal. 

We have the authority of eminent chemists for saying that 
even when solutions of salt and sulphate of iron are mixed to- 
gether in the proportions here recommended they undergo but 
little change. The products of the change are sulphate of soda 
and protochloride of iron, the therapeutic action of which, espe- 
cially in the quantities in which they are formed, will not mate- 
rially interfere with the undecomposed common salt and sulphate 
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of iron. Apart, however, from the question of a partial change 
in the agents, we can speak confidently of the practical utility of 
the compound in the treatment of rot. The quantity of it to be 
given to each sheep daily should be half a pint, in addition to an 
ordinary allowance of corn or cake and hay-chaff. It may be used 
with advantage for three or four weeks in succession, but should 
be discontinued occasionally for a day or two, especially if the 
animals become affected with diarrhoea, 

In the further treatment of rot, attention should be given to the 
expulsion if possible of the flukes from the biliary ducts—not 
that we think any medicinal agents can be depended on for this 
purpose. Nevertheless, trial may be made of the oil of turpentine, 
combined with linseed oil and nitric xther, in the following 
proportions :— 

Oil of turpentine . 
Nitric ether .. 


ae } of each 2 drachms. 
MISQCHIOH Oe) Lomi) ele 5 aim, eiesiceies AIOZSs 


This may be administered once a day for three or four suc- 
ceeding days, at intervals of about a fortnight; and, although not 
positively required, it may be as well if the medicated food 
compound be suspended at these times. Beyond the adoption of 
these measures we can see no advantage in the medical treatment 
of this disease. 

Under the head of treatment, however, we must not omit to 
mention that trial has recently been given to a French remedy 
for rot. The full particulars of this are set forth in the subjoined 
report to the Royal Agricultural Society by the author of the 
present thesis. We deem it right that this should be trans- 
ferred to these pages for the sake of completeness, and also to 
record our meed of praise to the gentleman who introduced the 
remedy to the notice of the English public :— 


** Report on the Employment of a French Remedy for the Cure of Rot 
in Sheep. 


“Tr will be remembered that in the early part of the year M. Trehonnais 
called the attention of the agricultural community to a remedy, much extolled 
for its curative properties, which had been employed in some parts of Frarice 
for the rot in sheep, and that M. Trehonnais also very liberally engaged to 
obtain a sufficient quantity of the agent for trial in this country. The Council 
resolved, in consequence of this favourable report, on the recommendation of 
the Veterinary Committee, to purchase some sheep for the experiment, and 
voted a sum of 127, for the purpose. 

“Tn accordance with this resolution, instructions were given me to procure 
such animals as I deemed fitting for the purpose, and to commence the 
experiment as early as circumstances would permit. In selecting the sheep, 
which were of the improved Dorset breed, I took care that they should be of 
the same age as near as possible, be also in a condition warranting the belief 
that they would survive long enough to give a fair trial to the medicine, but 
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be in different stages of the malady. I preferred one-year-old sheep as offering 

emost of these advantages, and for the further reason that an approximation 
could be made as to the time they had been the subjects of the malady. 
Everything being arranged, the experiment was commenced on April 22, 1861, 
the first thing done being to divide the sheep into two parts, leaving one moiety 
at the Royal Veterinary College and sending the other to my farm, Oakington, 
in the parish of Harrow. ‘This was deemed important, as each division would 
be placed under totally different circumstances, especially as to the kind of 
food which would be supplied to the animals, and the protection which would 
be afforded them from ordinary atmospherical changes. 

“The sheep left at the College were kept entirely on hay and oats, housed 
every night in a shed, but allowed the use of a small enclosure during the day. 
Those sent to Oakington were, on the contrary, placed in a meadow, and had 
an abundant supply of grass, but no corn; nor were they protected of a night, 
save when the weather was wet. 

‘*T further determined to give the medicine to three sheep only of each lot, 
leaving the others entirely to their chance. In doing this I selected the appa- 
rently strongest sheep for taking the medicine. 

“<The directions received from France for the use of the agent were that 
a tablespoonful should be given to each sheep every morning, half an hour 
before feeding-time, and be continued from fifteen to twenty days to animals 
in the early stages of the disease, and from thirty to forty days to those in the 
advanced or latter stages; or even for a longer time in very severe cases. It 
was further ordered that, as soon as the animals had gained their appetite 
and strength, whatever other indications of the disease might still exist, - 
no more medicine should be given, as these were signs of convalescence— 
proper care as to feeding and management sufficing to complete the cure. 
Under the influence of regimen, care, and exhibition of the medicine, it was 
also stated that a cure would be effected in a month or six weeks of the sheep 
in the early stages of the disease, and in about three months of those in the 
advanced stages. ‘The recoveries were said to be all in the first, and two-thirds 
in the latter stages. 

«The exhibition of the medicine for the first fortnight appeared in neither 
lot to have any marked effect, the animals, with one exception, continuing 
in their original condition. In the exceptional case alluded to, and which 
was one of the sheep taking the medicine at the College, the disease was 
evidently fast gaining ground, foretelling a fatal result. 

“On the twenty-first day from the commencement of the experiment this 
animal died, and on being examined post mortem numerous flukes were found 
in the liver. The organ was pale in colour and had undergone the structural 
changes commonly met with in rot. Effusion of serum had also taken place 
into the abdominal cavity, and the entire carcass of the animal was flaccid and 
paler in colour than is natural from general anemia, thus proving the true 
nature of the malady. 

‘““ Under these circumstances I resolved to give the medicine to one of the 
three animals which up to now had not taken any, as the trial did not appear 
quite satisfactory, death having resulted so soon in the case alluded to. 

“Continuing the report of the College sheep, it is next to be observed that 
the remedy was continued to the middle of June, and this, not only without 
any apparent benefit, but seemingly with some disadvantage, as each of the 
three sheep taking the medicine was more emaciated than either of the 
other two. 

“This untoward circumstance evidently depended on the nauseating effects 
of the medicine, as the animals would often refuse their food for some hours 
after its exhibition, and sometimes even to the latter part of the day. 

“Tt may be here remarked that the medicine apparently contained some 
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oleaginous material which had a very unpleasant smell, not unlike fetid 
animal oil, which had probably to do with its sickening effects. 

“On the 20th June, being two months from its first exhibition, the medi-. 
cine was discontinued to the College sheep. All the animals were kept, how- 
ever, about six weeks longer, by which time they had become so emaciated 
that it was determined to destroy them, which was accordingly done. A. post- 
mortem examination was made of each, and it was found that no real 
differences existed in the lesions wrought by the disease in the sheep which 
had taken the medicine from those of the others which had not. Living flukes 
existed in large numbers in the livers of all the animals. 

“To return to the sheep at Oakington. It has been already stated that in 
this moiety of the animals, for the first fortnight subsequently to April 22, no 
material alteration had taken place. By the end of May, however, it was 
very evident that three of the sheep were gaining flesh, and presenting a far 
more healthy appearance than the others. ‘T'wo of these were sheep not taking 
medicine, and one which was. ‘The other three sheep were wasting, and 
becoming day by day more debilitated; but nevertheless, when compared with 
those at the College, they were in far better condition. 

“On June 6th, forty-five days after the commencement of the experiment, 
one of the Oakington sheep died, and this, as at the College, was one which 
had taken the medicine. The lesions met with on examination of the body 
agreed with those already described, and need not, therefore, to be repeated. 
The medicine was continued up to the 20th of this month with one of the 
remaining sheep, and for a fortnight longer with the other—the latter being 
an emaciated and gradually declining animal. 

“The three sheep spoken of as doing well were by this time so much im- 
proved that I had little apprehension of their speedy death. The weather 
was dry and the herbage of the pasture good—circumstances most favourable 
for their resisting the progress of the malady. All five were kept throughout 
July, and until the 4th of August, when I determined, as it was evident two 
would ultimately sink, to kill three of the lot, viz., the two in question together 
with one of those which had greatly improved in condition, and which had taken 
no medicine throughout. My chief reason in taking the resolve with reference 
to the latter named animal, was to ascertain on what its improved state 
depended, or whether in fact it was the subject of the entozoic disease—rot. 
On making a post-mortem examination of this animal it was found that only 
a few flukes were present in its liver, and that the structure of the gland was 
but little changed—facts which fully accounted for its well-doing. 

“With reference to the two remaining sheep, one of which had taken the 
medicine and the other not, I feel assured that their improvement is due 
entirely to the circumstance that few flukes are present in their livers. 

“T have further to report respecting these sheep, that being ewes, I placed 
them with my breeding flock at the time of putting the rams to the animals, 
and intend to keep them throughout the winter to mark the result, giving 
them no more attention as to feeding and management than the flock in 
general will receive. 

“On reviewing all the details of this experiment I fear we must conclude, 
that this supposed cure of rot in sheep has proved quite ineffective for good in 
our experience. 

(Signed) ‘Jas. B. Sutonps.” 


Subsequently to this report being made to the Royal Agri- 
cultural Society one of the two remaining sheep began to give 
evidences of declining health, particularly by a gradual falling 
away in condition. This was first observed about mid-winter ; 
but the animal nevertheless lived on and produced a lamb—a 
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small and weak one—at the end of February. The ewe still sur- 
vives at the time we write, namely, at the latter part of March, 
and seemingly may continue for many weeks. 

With this report we conclude this section of our subject, and 
pass on to consider in the next and last place the 


PREVENTION OF THE DISEASE. 


When investigations into the nature of a disease forbid the 
hope of its cure, it is indeed most fortunate, should they 
tend to prove that very much may be done to prevent its 
occurrence. The old adage rightly teaches that “ prevention 
is better than cure,” but the prevention of that which is in- 
curable seems to ae above the proverb itself. Rot when fully 
established can only be viewed as being incurable ; but neverthe- 
less, the knowledge of its cause and nature holds out no faint hope 
of our being able to prevent it. In times gone by various means 
for the attainment of this desirable end were suggested, and as 
some of these have a close connection with those now advocated, 
we shall follow the course we have adopted throughout these 
pages, and glean from the early writers on the discs 

Ligonacdsiaeeall dyes ade: ises, — 

** Acainst the rot, if you feare your sheepe in wet times, ye shal put them 
into a house three daies and three nights without meat or drinke. Then give 
to euery hundredth one bushel of bran mixt with so much salt laid in troffes, 
and hunger will make them eate it; then driue them to the water and let 
them drinke their fill. Then let them be chast with a curre a good space 
after, and put them then into what ground yee will for one quarter, and they 
shall take no hurt. Then must you “take them up the next quarter and serue 


them so again. ‘Thus must ye vse them foure times in the yeare in doubtfull 
times, if ye will saue your sheepe from rot.” 


We can scarcely imagine that even under the pressure of 
severe hunger sheep would eat anything like the amount of salt 
here spoken of, viz. 5 presuming the bushel of 1587 to be equal 
in size to the one in present use. Be this as it may, the pro- 
ceeding could not. be adopted without considerable danger to 
the lives of the animals, for the quantity of salt would exceed 
half a pint to each sheep. It is easy, however, to understand the 
principle here intended to be put into operation, namely, that of 
producing a quick action on the bowels by the direct irritating 
effects of the salt, for the purpose of expelling any injurious 
matters which might be contained within them. This probably 
was regarded as the chief source of benefit; but then it is to 
be noticed that Mascall speaks of the security afforded to the 
animals for the three succeeding months. Immunity, if existing, 
could only arise from a portion of the solution of salt being 
absorbed into the general circulation, and exerting its secondary 
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effects on the secretory organs of the body. The liver would be 
chiefly concerned in this process ; but we imagine that any flukes 
which might perchance be inhabiting the biliary ducts would 
escape all injury, and would cling to their habitat with undi- 
minished tenacity. 

Considering the importance of the question involved— 
for we have known three ozs. of salt, dissolved in a pint of 
warm water and given to a sheep after two days’ fasting, to 
produce immediate efforts to vomit and speedy death—we have 
looked closely into the matter, but after considerable research 
have been unable to arrive at a satisfactory conclusion as to 
the exact size of the bushel in Mascall’s time. It seems by the 
statutes of Henry III., 1216-72, and also of later kings, to have 
been enacted that the gallon should contain eight troy pounds of 
dry wheat from the middle of the ear, and that all ale, wine, and 
corn should be measured by the same gallon, but which neverthe- 
less appears not to have been done—ale and wine being measured 
each by a different and a smaller gallon than corn. 

Sir H. Spelman (born 1562, died 1641), ‘and therefore con- 
temporary with Mascall, says that the bushel contains ‘ four 
gallons of wine;” while Dr. Barnard, who was born in 1638, 
three years before Sir H. Spelman’s death, and who wrote on 
ancient weights and measures, asserts the bushel to be rather 
more than 59 Ibs. avoirdupois of common corn (ériticum), or, 
allowing for the difference between troy and avoirdupois, to be 
about double the size named by Spelman. 

It further appears that in 1650, the gallon for measuring “ drie 
things as corne, coals, salt,” &c., contained 272:25 cubic inches, 
which would give the content of the bushel then in common 
use as 2178 cubic inches. By the Act of 1697 “The Win- 
chester round bushel was to be eighteen and a half inches in 
internal diameter, and eight inches deep,” thus fixing the gallon 
at 268°6 cubic inches. 

In 1824 the Imperial bushel was fixed at 2218-2 cubic inches, 
so that it would appear that the bushel of 1650 was intermediate 
in size between the Winchester and the now Imperial bushel, 
containing in round numbers about a pint more than the former, 
and a pint less than the latter; but whether this was the size of 
the bushel, or one of half that capacity, in use in 1587 is not 
clear. 

The weight of salt varies, depending on the amount of its 
dryness and pulverulent condition; but taking an average speci- 
men of table salt of ordinary dryness, an Imperial bushel will 
weigh 64 lbs. avoirdupois, while of rough salt, such as in all 
probability was used in Mascall’s time, it will weigh 70 lbs. 
Putting the weight at the lowest, viz., 64 Ibs., merely for the sake 
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of a position, and making an allowance also for the estimated 
differences in the sizes of the bushels at the different periods 
spoken of, we have the enormous quantity of 10°24 ozs. of salt 
allowed for each sheep ; or supposing Sir H. Spelman’s statement 
of the content of bushel—wine—to be correct also with regard to 
corn and salt, then about half this amount: a quantity which we 
have shown could not be taken without serious risk to the safety 
of the animal. 

Leaving this question somewhat undetermined, we proceed to 
quote from other authorities on the prevention of rot. 

Gervase Markham, alluding to these means, says :— 

“This disease is the cruellest of all other amongst sheepe, and extendeth 
his violence ouer towneships and countries; and thouch it be held of most 
men incureable, yet good gouerment, and this receit I shall deliuer you, will 
not onely preuent, but preserue your sheepe safe. Therefore as soone as you 
perceiue that any of your sheepe are tainted, you shall take Adraces, which 
is a certain salt gathered from the salt marshes in the heat of sommer, when 
the tide going away, and leauing certaine drops of salt water on the grasse, then 
the violent heat of the sunne turns it to salt: and to speake briefely, all salt 
made by violence of the sunnes heat onely is taken for Adraces, of which 
there is an infinite store in Spaine. With this Adraces rubbe the mouthes 
of all your sheepe once a weeke, and you shall neuer need to fear the rotting 
of them, for it hath beene well, tried; and as I imagine the experiment was 
found out from this ground, It is a rule, and w ell knowne at this day in 
Lincolneshire and in Kent, that upon the salt marshes sheepe did neuer die 
of the rot; no other reason being knowne therefore, but the licking up of that 
salt, and without doubt it is most infallible and most easie.’ 


The allusion made in the foregoing extract to the security 
given to sheep by placing them on salt marshes is the earliest we 
have yet met with, and as these remarks were penned in 1614 
we have a Srtistactor y proof of the antiquity of the opinion. 
Later on we find many authors making mention of the same fact 
with more or less precision, and some even stating that affected 
sheep are cured by being removed to such pasturage; we shall, 
however, content ourselves with one other quotation on the 
subject. 

Price, in describing the management of Romney Marsh 
sheep, says: “ I know many acres of pasture land in the marsh 
which the tide frequently overflows, and sheep are constantly 
fed upon afterwards. ‘They are fond of feeding upon these wet 
salts; but more so after a shower of rain, They thrive remark- 
ably well, and are never known to rot, though the ground is always 
saturated with moisture, and the grass has particles of earth 
adhering to it: two causes which many think produce the rot. 
Sheep affected with this disease soon die, or recover if put upon 
this land.” 

If more evidence be required to show the immunity pos- 
sessed by sheep thus located, we would turn from our own authors 
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to those of other countries, where we shall find abundant 
proofs of the fact. Italian writers are very precise in their 
statements respecting it, and so also are those of France and 
Spain. With such a mass of practical and scientific evidence, 
few persons, we imagine, would have the temerity to deny its 
truth. It may, however, be rightly asked by all, upon what 
cause the immunity depends? ‘The answer to the question is 
both easy and satisfactory. Salt water is destructive to the 
cercari@ of the fluke eggs. These infusorial creatures belong to 
fresh water, and to this alone. It is here only they can pass 
through their several gradations when out of the body to fit 
them for their ultimate development into flukes by entering the 
digestive organs of sheep. If flukes, however, should have taken 
up their abode in the biliary ducts prior to the placing of the 
sheep on salt marshes, they are beyond all reach of harm. The 
character of the food will have but little effect on the entozoa, 
and the disease will progress to a fatal termination. The cure 
spoken of by some authors is only apparent, not real. Sheep, 
viz., sound ones, “ thrive remarkably well,” writes Price, when 
thus located; and we may add, so will many affected animals 
for a time,—the causes for which need not to be repeated. 

That the utility of this change of pasturage to diseased 
animals is not permanent, we have had many proofs in our 
own experience, but will cite one only in corroboration. A 
farmer living in Sussex sent in 1860 a number of rotten sheep to 
the salt marshes of that county, with a hope of their being cured 
thereby. For a few weeks the animals improved in condition, 
thus encouraging his hopes; but very soon they began to waste, 
and ultimately all succumbed to the disease. Removal to salt 
marshes as a preventive measure is valuable, but as a curative 
one it is only fallacious. It is, however, a preventive within 
the reach of but very few persons, and even these may not use it 
aright. They may keep their sheep at home in early summer, 
until all the mischief has been done. 

The benefit of salt is so universally admitted that we might 
be content to leave the question without further comment; we 
shall, however, offer a few additional remarks upon the prac- 
tical application of this prophylactic agent, but before doing this, 
we are desirous of recording other supposed means of ancient 
date of securing sheep against the disease. 

Crawshey advises the making of a malt liquor, and boiling in 
it certain herbs, such as shepherd’s-purse, comfrey, sage, worm- 
wood, &c., and then to add salt in the proportion of 1} Ib. to 
the gallon; and “after Aprill come to give your sheepe seaven 
or eight spoonefuls a peece, every weeke, once if the weather be 
wet; if it be dry, you neede not so often; and thus continue till 
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May and after, as you see cause, according to the drynesse or 
wetnesse of the weather. If you be carefull to follow this prac- 
tice,” he says, ‘* you shall keepe your sheepe from rot.” 

Our chief object in giving the above quotation is to show 
that, as early as the beginning of the seventeenth century, 
some persons had great fear of a wet spring producing the 
disease. The placing of the period of danger, however, so early 
as April, we conceive to be an error; but we agree, nevertheless, 
if not with the manner, at least with the principle of giving to 
sheep a saline and Seana mixture during the continuance of 
wet weather. The quantity here ordered of salt might possibly 
be sufficient for good, as a destroyer of the penultimate forms of 
the fluke, but certainly not that of the malt liquor as a heat- 
giving element to the body. 

Bradley recommends two drachms of powdered juniper-berries 
to be mixed with a quarter of a pint of sea-salt, and added to a 
bushel of oats, for feeding sheep in wet weather ; and he remarks 
that where the juniper grows naturally “sheep never are subject 
to rot.” 

Few sheep would eat food containing even a small quantity 
of juniper-berries, and if it were otherwise, we can conceive 
of no advantage resulting from their use. ‘The observation of 
sheep being free from rot where the juniper-tree is indigenous 
seems to us to be putting effects for causes. The plant luxuriates 
in a dry and sandy district, and in such a soil the cause of rot 
is not encountered. 

Ellis’s remarks point to the protective influence, among other 
things, of the turpentines as existing in the Scotch and other fir- 
trees, and he recommends their cultivation both “in moist and 
barren gravelly land.” ‘ Sheep,” he says, ‘‘may be preserved 
in a great measure from rot by having enough of the loppings of 
this tree to browse on, for the quality ae this evergreen tur- 
pentine-tree is hot, dry, and balsamick, and is a purifier of the 
blood, and an utter enemy to the nese of worms and other 
eeu in the bodies of animals.” 

After the statements we have made with reference to turpen- 
tine when speaking of the treatment of rot, it is unnecessary to 
comment on this recommendation. We take no objection in 
the abstract to sheep being allowed to eat of the leaves of the 
Scotch or other common varieties of fir, but unless far more 
efficient means are adopted, the disease will not be prevented 
thereby. 

With these selections from the older authors we shall be con- 
tent. The prophylactic measures which possess the greatest 
variety have been chosen as examples, and therefore we shall now 
give our own view of the means which should be adopted. It 
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is to be remembered that security depends upon the placing of 
sheep under circumstances which are calculated to prevent the 
development of flukes within their digestive organs. In other 
words, the encysted cercarie must be either destroyed or expelled 
the system of the sheep before as perfected distomata they find 
their way into the biliary ducts. Prevention rests on this 
foundation alone, when the animals are so located that encysted 
cercari@ are day by day conveyed with the food into their 
stomachs, 

Another and equally sure way of preventing the disease -is 
doubtless to keep the sheep in those situations where, from the 
nature or improved condition of the soil, these penultimate forms 
of the fluke have no existence. This, however, cannot be done 
in many districts, especially in particular seasons ; for example, 
as the summer of 1860. So rife was rot in this year, in conse- 
quence of the excessive rainfall, that sheep took the disease on. 
many farms where it had had no existence for a very long time 
before. Thus we see that in some localities rot is always to 
be met with, while in others it is only an occasional visitant. 
It persists in wet and undrained, or it may be in badly-drained 
land, independent of the state of the weather, becoming, of 
course, augmented in severity and more rapid in its progress in 
wet years than in dry. 

The improvements which are gradually, but far too slowly, 
being made by complete under-draining will do more on many 
farms to prevent rot than the driest season does now to retard 
its progress, while on certain other farms it will exterminate the 
malady. In this respect under-draining becomes a national 
question, without reference to any other point, and if the wealth 
of the country is to be maintained and food preserved to the 
people, every facility must be given to the effectual removal of 
all surface-water from our cold, retentive soils. Water must be 
made to percolate these soils, and yield the nutritive materials it 
holds in solution to the growing plants, instead of being left as 
now to stagnate on the surface—weakening vegetation, rotting 
sheep, and producing rheumatism and ague among our fellow- 
men. 

We speak from long experience in this matter, and also from 
the woful effects we have observed to attend the want of under- 
draining in the neighbourhood in which we dwell. The grass- 
lands of Middlesex, in the so-called Harrow district, the surface 
soil of which rests immediately on the London clay, are immensely 
lessened in value from this cause. Here rot persists, and here, 
as a consequence, instead of finding the meadows stocked with 
large and profitable sheep as meat-producing and wool-growing 
animals, we see them occupied with Welch and other mountain- 
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breeds of little or no worth. The grass on two-thirds of man 
of these farms has also no feeding properties whatever. The 
hay-making system contributes to the continuance of this sad 
state of things, and ever must while the produce of six or 
seven acres is annually carted off the farm into London to bring 
back manure enough for one. 

Let these farms, however, be effectually under-drained, let the 
impoverished iealows be ‘moderately limed to begin iil let 
them be subsequently dressed with well-selected artificial manure 
—and thus made fit for the keeping of better sheep and for the 
profitable feeding of them with cake and corn—and soon the 
whole district val wear an altered appearance, and rot be almost 
unknown. 

We cite this condition of a neighbourhood with which we are 
most familiar, as an example only of what we daily see in our 
professional travels, and it is not too much to say that were good 
drainage generally adopted thousands of sheep whose lives are 
yearly sacrificed to rot and other diseases would be saved to the 
benefit of the community. 

Parkinson has a case so much to the point that we transcribe 
it. He says :— 

“The very farm on which I was born, at Abey Grange, Lincolnshire, was 
deemed so rotten that the oldest inhabitants advised my father, when he took 
it, not to keep sheep, but to breed horses and cattle. The greatest portion 
was a poor, sour, hungry clay, so tenacious as to hold water in most parts 
like lead ; but when drained properly with open drains, I question if there 
was a sounder farm in the kingdom. I acted as shepherd four years, and as 
we killed our own mutton, I officiated as butcher during that time, and also 
for four years after, but do not remember seeing a single fluke in any one 
liver. Even during the year when nearly all the sheep in the neighbourhood 
were rotten, my father lost but seven out of about four hundred on that farm. 
Therefore it appears certain, that were lands properly drained, they would 
seldom produce the rot in sheep; for though water of itself will not occasion 
the disease, yet on over-moist lands something is bred that will.” 

It will be observed that Parkinson alludes to open drains, a 
system now rightly exploded. The allusion, however, is valu- 
able, because if by so imperfect a plan of drainage much benefit 
was produced, none can doubt that, by a more perfect system, 
the gain would be far greater to the occupier. In another 
place we are told that these open drains were often made 2 feet 
wide and 14 inches deep, so that the loss of land alone must 
have been considerable. 

We may now pass to the other grand principle 1 in preventing 
this disease, namely, that of destroying the immature forms of the 
fluke after they have entered the stomachs of the sheep. ‘This 
brings us again to the question of the administration of salt as 
an effectual : agent for this purpose. Its combination with sulphate 
of iron and aniseed will materially increase its prophylactic 
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power. Indeed no better medicinal compound for this purpose 
can be employed than the one named by us when speaking of 
the treatment of the disease. The daily use of this will not only 
arrest the last metamorphosis of the cercarie, but destroy the 
early hatched distomata, and thus remove the cause of the malady. 
The rules for the exhibition of the medicated food must, how- 
ever, be modified, as the object sought is somewhat different. 

It is almost impossible to reckon upon the time the compound 
may have to be employed, and therefore care should be taken that 
no ill effects follow its long-continued use. Ina wet year, like 
1860, it may be found requisite to commence its use early in June, 
if not in May, and to continue it to the end of October. Under 
such circumstances, however, if a moderate quantity only is daily 
allowed, no possible harm can arise from the medical agents. 
To meet a difficulty of this kind we would, however, alter the 
proportion of the medicine to that of the nitrogenised food, by 
adding to the two bushels of linseed-cake and pea-meal two more 
bushels of corn. We should prefer one of crushed oats and another 
of crushed maize, to both being of the same kind. Either is good 
food for sheep, but a mixture of them is better. The relative 
proportion of the salt and of the other ingredients is thus reduced 
one-half, thereby enabling the agriculturist to vary the amount of 
the medicine according to circumstances, but always securing 
the exhibition of some of it by giving from half a pint to a pint 
daily of the food-compound, divided or not into two feeds. Pro- 
vision also is thus made for the nutrition of the animals when the 
grasses have lost much of their quality, as they invariably have 
when surcharged with moisture. 

A difficulty frequently exists in getting sheep to eat ‘‘ manger 
food,” especially if mixed with hay-chaff, when the animals are 
on the pastures during the summer, but this is not insur- 
mountable. Every farm yields at this period of the year some 
green food, such as tares, clover, Italian rye-grass, &c., a small 
quantity of which can be daily cut into chaff, with a propor- 
tion of hay, for mixing with the other food. Judicious manage- 
ment will surmount every little obstacle, and the result be an 
ample reward for the care and attention which has been bestowed. 
If the system be properly carried out we should have little 
fear of the occurrence of rot, even in the most unpropitious 
seasons or on land proverbially bad for sheep. 

It will be seen that the quantity of salt we have named is 
much below that which is ordinarily used. No doubt a larger 
amount may be safely employed, but in our opinion its prophy- 
lactic power depends more on its long-continued use than on 
-the largeness of its quantity for a time. A change of weather 
may call for its complete withdrawal, but, on the contrary, it 
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may have to be continued throughout the entire summer and 
autumn. ‘The fondness of animals for salt will lead them to 
partake readily of an amount which may under certain circum- 
stances be productive of considerable mischief. We would 
therefore put agriculturists on their guard respecting an abuse of 
this valuable agent. 

Very recently we investigated a case where a number of ewes 
began suddenly to ‘‘cast their lambs” about three weeks before 
the time of parturition, all of which were dead. The most search- 
ing examination into the circumstances of their feeding and 
management failed at first to throw light on the cause. No 
objection could be taken to the condition of the animals, their 
apparent state of health, or to the quality or quantity of their food, 
Observing, however, at a subsequent date, some of their feeculent 
matter to be softer and larger in amount than ordinary, and 
also to contain a little blood-coloured mucus, we at once sus- 
pected some cause of intestinal irritation, and made a remark 
accordingly, This drew from the shepherd the expression, “I 
don’t think they are right in their insides, for they drink so 
much.” A clue was obiined, further questioning brought out 
the fact that several ‘ double ned ” of salt had been given 
twice a day with their food for many weeks. We took no 
objection to this, but requested the shepherd to bring one of the 
“‘double handfuls” of which he spoke. This done, we weighed 
it, and on calculating the quantity, found it to exceed three- 
fourths of an ounce daily to each sheep. 

It immediately occurred to us that the blood of the’ ewes was 
so saturated with salt that it was unfitted for the continuance of 
the life of their lambs, and hence the cause of the premature 
labours. We forbad entirely the further employment of salt, 
making no other alteration with reference to the food or manage- 
ment of the animals. As was to be expected, the ewes continued 
to bring dead lambs for about a fortnight afterwards, when a 
living one was born. This was followed by others, with an 
occasional dead one in a state of decomposition from long reten- 
tion. But the evil was checked, the cause was removed, and 
the rest of the flock subsequently brought forth an average 
number of healthy living lambs. 

We need add little more respecting the employment of salt in 
the prevention of rot, except to take objection to the suggestions 
which have been made to sow it on the land, with a view of 
destroying the cercarie. If one application of it in a year would 
do this, even should the herbage suffer for a time, we, perhaps, 
should not be found to dissent from the practice. But when 
we remember that the natural history of the Distoma hepaticum 
reveals the fact that brood after brood of cercarie is being pro- 
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duced from ova, cast daily out of the bodies of rotten sheep, 
and that the hatching process therefore goes regularly on week 
by week, we see the necessity for frequent repetitions of salt in 
the same year, which could not fail to be highly injurious to 
the pasturage, and also to the soil of the retentive clays, where 
rot prevails. Repeated small dressings of lime we can conceive 
to be near ly, if not quite, as efficacious as those of salt in destroy- 
ing cercaria, and these would stimulate a growth of the better 
grasses, besides proving of permanent kaneht to the soil. 

Our province, perhaps, is more with the science of medicine 
in the treatment and prevention of disease, than with the science 
or practice of agriculture; but unless some knowledge of the 
latter accompanies the former, the veterinary pathologist will 
often fail in detecting the causes of disease, and therefore in 
rightly suggesting preventive measures. The fundamental prin- 
ciples of preventing the rot of sheep consist, as has been ex- 
plained, in the destruction of the liver-fluke in one or other of 
the several stages of its development from the egg to the perfect 
entozoon, and as an adjuvant to this, the science and practice of 
agriculture must be brought to bear. Veterinary medicine and 
agriculture are kindred sciences, and the closer their union, 
the greater will be the advantage derived by each. 

We must not, however, be drawn aside by descanting on an 
inviting theme of this kind, but rather conclude our exposition of 
the disease we have been investigating by remarking, that if we 
would save our sheep from rot, we must thoroughly under- 
drain our wet lands, and improve ‘the condition of the soil and 
the quality of the herbage ; that we must well protect our sheep 
in seasons of excessive rainfall; that we must provide for their 
nutrition by supplying them with a rich and generous diet— 
flesh-forming and heat-supporting—in proportion to the demands 
made on the system, and lastly, that we must exhibit those 
medicinal agents which experience has shown will effect the 
destruction of the liver-fluke in the earlier stages of its existence, 
and prior to its entrance into the biliary ducts. These means 
must be begun early, and not too hastily laid aside. Most of 
them have also a general application in providing for the well- 
being of the flock. 

Rightly may it be said with the poet of Mantua :— 

“On winter seas we fewer storms behold, 
Than foul diseases, that infect the fold ; 
Nor do those ills on single bodies prey, 


But oft’ner bring the nation to decay, 
And sweep the present stock and future zou away. 


+ 


* Dryden’s translation. 
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VII.— The Comparative Advantages of Fixed and Moveable Steam- 
Power, and of Single or Double Dressing Thrashing-Machines. 
By R. VAuientIne. 

; Prize Essay. 
THE comparative advantages of fixed or moveable steam-power 
obviously depend very much upon a variety of special circum- 
stances, On large scattered farms, having several sets of out- 
buildings at which straw would be required, a portable engine 
will of course be most suitable, if not indispensably necessary ; 
and where steam-cultivation is also to be carried on, there would 
be a double advantage in the power being moveable. On some 
large farms, however, having central buildings, in which a great 
deal of thrashing is done besides grinding, chaff-cutting, &c., so 
as nearly to occupy an engine, a fixed power will prove most 
economical, even although steam-cultivation be carried on by a 
separate moveable power. But generally, where a portable engine 
can be made fully available for both thrashing and cultivation, 
the cost of both operations is very much reduced by dividing 
between them the first outlay and percentage of maintenance, 
instead of these being all charged to either the corn thrashed or 
the land cultivated. Instances are numerous where in practice 
one moveable engine is thus found sufficient for every purpose 
required. Again, there are many farms provided with two sets 
of buildings which require a good deal of thrashing at each, 

In such cases, if letting out for hire be not contemplated, I think 

a moveable engine with fixed thrashing-machines preferable to 

one moveable facings ; since besides other important advantages, 

to be described afterwards, two fixed thrashing parts cost no more 
than one portable machine, whilst the cost of maintenance is much 
less. 

Personal experience with every variety of steam thrashing- 
machine falls to the lot of few, if any; although personal expe- 
rience of the use of some machines, and the observation of others, 
are possible enough. From all I have seen, and the chief of wae 
I have heard, double-dressing machines, or rather those which 
are intended for dressing the corn so as to prepare it at once for 
market, do not succeed. ‘There are times when the corn to be 
thrashed is of very uniform quality and condition, when a very 
fair and well-dressed sample may be obtained by blowing out a 
great deal of offal and light corn, with some that is good ; but, as 
a rule, the attempt to turn out the corn ready for market from the 
thrashing-machine is attended with loss. With the best engine- 
driver and the best feeder, there are times when the machinery 
goes slower than is desnaple for driving all the light corn and 
short straws out of the bulk: it is then impossible to have the 
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corn in marketable order. Again, the tops and bottoms of stacks 
are frequently more damp than the middle ; the quality of the 
corn in the stack also frequently varies. Under such circum- 
stances it is impossible to obtain an average sample unless the 
whole is turned into a heap and mixed by subsequent dressing 
or dressings. ‘There is also an objection to the complexity of 
most of those machines which are professedly intended to dress 
and sack up the corn for market. There is always a liability to 
something going wrong, and however slight the damage or dis- 
order which takes place, the waste of time and labour incidental 
to frequent short stoppages may be greater than that caused by a 
long interruption at distant intervals. So liable indeed are some 
of those complicated machines to get out of order somewhere or 
other, that in one instance | have known a whole winter to pass 
over, including many days of thrashing, without the work being 
kept on regularly for even one day free from some vexatious 
stoppage! Few machines are so very bad as this; but many 
give great trouble. Moveable double-dressing machines are also 
less serviceable than single blowers, on account of their increased 
weight. Some compact 6 horse-power single-dressing thrashing- 
machines weigh only 45 ewt., whilst some of those huge do-every- 
thing machines weigh 34 tons. There are people to be found 
who stick so pertinaciously to any favourite of their adoption, 
that they will contend that steam power is cheaper than hand 
labour for dressing corn, or indeed any purpose. This corn- 
dressing is, however, rather a nice operation, and requires more 
care and discrimination than mere power. A double-dressing 
machine asa fixture is much to be preferred to portable machines, 
although it is only rarely that an equal sample can be obtained, 
especially of wheat, from the machine, without a due mixture of 
the whole bulk. 

A fixed thrashing-machine placed on a loft 8 feet high admits 
of double-dressing the corn, without the necessity of elevators, re- 
volving screen, or such-like complicated machinery ; and although 
a further hand-dressing may still be necessary, this is much easier 
done well than when only a single dressing has been effected by 
power, or a mere separation of the chaff and corn made. 

On the great bulk of arable farms, where steam-cultivation is 
not in progress or contemplated, a fixed steam-engine is compara- 
tively much better than a moveable power. First, the cost of a 
fixture is less than that of a moveable engine, in the proportion 
of 3 to 4, according to the prices of the leading makers. A fixed 
engine costs about 25/. per horse-power, whilst a portable engine 
costs about 332. The price of a fixed thrashing-machine, as com- 
pared with a moveable one, is as 1 to 2; fixed thrashing-machines 
being made by several firms at 8/. per horse-power, whilst portable 
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machines usually cost from 16/. to 18/. per horse-power. The 
difference, therefore, in purchasing a fixed or moveable engine, 
say of 6 or 8 horse power, would stand about thus :— 

Fixed Engine and Machine. Portable Engine, &e. 
6 horse-power engine, at 257. £150 | Engine, 6 horse-power, at 337. £198 


Ditto machine, at 82. 48 | Machine, at 167. seechs 
£198 294 

Deduct cost of fixed engine, &. .. .. . . 198 

Extra cost of portable engine, &c. oe. ees EO 


Thus, in round numbers, there is a difference of 100/. when the 
moveable engine, &c., is of 6 horse-power; and the same relative 
cost holds good for any higher power; although the price per 
horse-power is less as the size and power are increased. For sim- 
plicity of calculation, I shall take the above statement of a 6 horse- 
power engine for estimating the cost of maintenance. ‘Two years. 
ago I put up a fixed engine on this farm, the working of which, 
&e., I shall by and by describe. After thrashing out two crops 
of about 120 acres each, the engine seems as good as new, and 
has cost nothing whatever for repairs of any kind. I allude to 
this merely to show that estimates on the cost of maintenance of 
engines generally cannot be fairly based on personal experience 
alone. My calculations will, therefore, refer to a number of en- 
gines, both fixed and portable, which have been working in various 
parts of the country for from ten to twenty years. Some of the 
fixed engines have worked for twenty years, and the portable 
engines from eight to twelve years. Fixed engines generally 
require a new boiler every ten or fifteen years, witha small outlay 
for very moderate repairs and new brasses. The average cost of 
maintenance for several fixed engines, which have worked about 
six months in the year, has been about 10 per cent. Portable 
engines are, however, well known to be extremely costly articles 
for repairs, and those who have worked them six years and 
upwards tell me that the cost of maintenance is fully 20 per cent. 
This seems a high allowance, certainly; but then it is necessary 
to remember that engines which travel about the country and are 
in nearly constant work, with rough usage, must suffer more than 
would be the case with an engine confined to one farm, worked 
less, and taken more care of. With portable engines there is 
seldom much cost for repairs for a few years; but, as the saying 
is, “when once they begin to go, there is no end to their wants.” 
From their construction, however much care be taken of them, 
they are sure to require more repairs than fixtures. The fire-box, 

tubes, brasses, &c., wear out sooner, besides being more costly for 
repairs than the more solid parts of a fixed engine. The estimate 
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of 20 per cent. for maintenance certainly seems a high one; but 
as this is the sum stated as barely sufficient by those who have 
had much experience in the matter, it may be fairly adopted as 
a basis of calculation. Let us, then, put together the prime cost 
and the cost of maintenance of the fixed engine, and contrast that 
sum with the cost of the moveable machinery, so as to show at 
one glance the comparison between the two :— 


Fixed Machinery. Moveable Machinery. 
6 horse-power engine and Engine and machine, say .. £300 
machine, say .. .. . £200 | Cost of maintenance, at 20 per 
Cost of maintcnance, at 10 per Cait ere, CaP Scr MERE 60 
cent. J0 Pome eae 20 
£360 
£220 


According to this statement, the relative first cOst of a fixed 
and moveable engine is as 2 to 3, and the relative cost of main- 
tenance as 1 to 3, which shows the great comparative economy 
of fixed over moveable engines where the one can be substituted 
for the other. Indeed so great is the difference, that the cost of 
thrashing on most farms would be more than doubled per year 
by using a moveable instead of a fixed engine. Those who let 
out machines for hire do not on an average make large profits, 
although the number of quarters of corn thrashed in a year neces- 
sarily much exceeds the produce of a single farm. This great 
amount of work, however, must cause a proportionately greater 
amount of tear and wear than would arise on any ordinary farm. 
I think, therefore, that such a calculation as 20 per cent. for 
repairs and depreciation of value must be too much if applied to 
the work on one farm, unless the engine was kept almost con- 
stantly at work in grinding and other tasks besides thrashing. 

On any farm where as much as from 300 to 600 quarters of 
corn is grown, the erection of a fixed engine would be far more 
economical than hiring. My own farm produces generally from 
400 to 600 quarters annually: for several years I hired a 6 horse- 
power engine and machine to thrash at 1s. per quarter. The 
owner of the machine found an engineer and feeder, who had to 
be boarded during the thrashing. The engine, which had to be 
brought an average distance of four miles, weighed with the 
machine 54 tons, and required six horses to bring it out of fields 
and along indifferent roads. ‘The machine sometimes thrashed 
40 quarters of reaped wheat a-day, but seldom more than 20 
quarters of strong bagged or mown wheat: of barley from 20 to 
30 quarters, and of oats from 30 to 50 quarters, per day. There 
were, however, days lost and parts of days, which materially 
reduced the average of a day’s thrashing throughout the season. 
So much was this the case, that reckoning every day when the 
fire was lighted, the average of corn of all kinds, taken together, 
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thrashed in 20 days, was only 20 quarters. The cost of labour, 
when thrashing by a moveable machine for several days together, 
was as follows :— 


Li Soe 

1 engineer, board, beer, and lodging .. .. .. 0 2 3 

1 feeder, ditto SERS bie crn tee on 0 2°38 

2 men on stack, wages Qs., beer éd., at 2s, 3d. 0 4 6 

2 men untying or forking ‘loose corn, at 2s. dd. 0 4 6 

1 man removing thrashed corn .. 0 2 3 

5 men stacking ' straw, at 2s. 3d. Ad Ost es 
3 boys (1 carrying water for engine, 1 ‘for chaff, ‘1 for 

cavings), wages 9d., beer 8d... .. 0) 43750 

15 £110 O 


Where elevators are used for the straw, three men may be dis- 
pensed with. » A further saving of three hands—one on the stack, 
another untying, and a lad employed with chaff and cavings— 
might possibly be effected ; but practically, if the work is to be 
finished in proper style, as many as fifteen hands are required, 
and it is quite as usual to find that more, rather than fewer, are 


employed. 
Cost of Hired Machine per Day and per Quarter. 


Era Chaeih 
Hire of machine for 20 quarters, at ls. .. ge CO (0) 
15 men and boys, at an average of 2s. per day, including beer 1 10 0 
Coal and carriage Bie Apahh San! Ms 2 ORLORNOM: 

£3 0 0 


This is just 3s. per quarter, leaving out of account the cost of 
horses and men in bringing the machine an average distance of 
four miles, for four days’ work or so at a time. The usual calcu- 
lation, indeed, is that a hired machine costs about 3/. 10s:, when 
every expense is included. I shall, however, abide by 3/. as 
nearest to my experience. The cost of thrashing 500 quarters of 
corn, at 3s. per quarter, amounts to 75/. In addition to this cost, 
there was a great deal of extra horse and manual labour incurred 
by bringing in the straw and cavings to the yard throughout the 
winter. Thatching was necessary to preserve the straw from 
getting wet, and with every precaution, there was always much 
litter and waste in the stackyard which could not be estimated. 
To clear up the débris of the various thrashings, the services of a 
man with a horse and cart were always necessary for some days, 
which I have estimated at 5/. a-year to the debit of thrashing out 
of doors. ‘The comparative waste of thrashing in and out of doors 
cannot be exactly ascertained ; but my opinion is that more corn 
is wasted and spoiled by outdoor than indoor thrashing. If you . 
are caught by rain when taking in to the barn, the stack can be 
more quickly covered up than when not only that but the machine 
and some space around it require protection. When a great 
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number of hands are employed with a portable machine, there is 
also a temptation to keep on thrashing, although it be not quite 
fine, or if actually stopped, to resume work quickly again, when 
wet runs about the stack and has damped the thrashing-machine,. 
He who hires a machine is never certain when he may get it to 
a day, or sometimes to a week. It may happen that the very 
day the machine is set down to work, it begins to rain: the 
machine and hands to work it have come, and if there is any 
chance of getting on at all, it is the ordinary course to begin. 
Any one who has a fixed machine may generally choose a pro- 
mising day for taking in, so as to incur much less liability to 
interruption than when thrashing for days together with a hired 
machine. 

The natural place for straw is the yard. When a fixture is 
used, the corn in the straw, together with all the chaff and cavings 
in one bulk, is brought to the barn in fewer loads than the straw 
alone, after being thrashed, would make: moreover, two loads of 
sheaves may be loaded in the same time-as one load of loose 
straw. When the straw is got into the barn adjoining the yards, 
it is readily carried about by a fork, and that regularly as wanted. 
When carts are used for conveying the straw, it is very frequently 
thrown down too thick, and at too long intervals. With a fixed 
machine, the chaff and cavings are deposited in their proper 
places, without either a waste of material or labour at all equiva- 
lent to that incurred by thrashing in the open air. The fodder 
for cattle is much more safe from wet and more handy in the 
barn than out of doors. Even though cattle-men be very careful, 
still wet must penetrate the stack at times when a cut is made, 
and damage to the straw must ensue, in addition to waste of 
labour and a litter in the stackyard. If cannot find that a fixed 
engine and a fixed thrashing-machine have any drawbacks com- 
parable to those attendant on moveable machines. At first sight 
thrashing in the field appears to be a quick process, which saves 
the trouble of moving the unthrashed corn ; but before all is done, 
more labour has been incurred. I once thrashed out 20 acres of 
barley in the field, and left the straw, chaff, and cavings, according 
to the usual course, to be brought home at leisure. Having no 
Waggons, a man with a horse and cart was employed nearly all 
winter for days together to clear up; but, after all, he only made 
as it were a small hole in a large mountain, which required for 
its removal a great many carts for several days. The odd man 
in winter went more times for about perhaps 2 ewt. of chaff at a 
load, than would have been sufficient to have brought in the whole 
of the unthrashed corn. 

The past two winters I have only required a man for a few days 
altogether to clear up the refuse thatch in the stackyard. When 
taking in and thrashing, I now require for a regular full day’s 
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thrashing six men and two boys—one man and boy at the stack, 
one stout lad emptying carts, one man untying sheaves, one 
feeder, one man in straw-barn, one engineer, and one boy shovel- 
ling corn away from dressing-machine. The engineer or the man 
who attends to the straw can generally for a minute or two at 
intervals look to the corn-barn. As, however, two men and a 
boy would be required to cart in the straw to the yards, if thrashed 
out of doors, that number of hands may fairly be kept out of the 
account of cost of thrashing. The number of hands required 
when the corn is in, then, amounts to four men and one boy, 
unless, which rarely happens, more than one day’s thrashing takes 
place at a time, when two men are required at the straw. When 
thrashing out of doors with a hired machine, I found by experience 
that, including interruptions, the corn thrashed did not average 
more than 20 quarters per day, but for thrashing indoors an 
average of 25 quarters may very fairly be taken; because, firstly, 
you will be more secure from such interruptions; and secondly, 
because a broken day, instead of being a serious hindrance to the 
work of the farm, may often be an accommodation, and provide 
work under cover for hands that would otherwise not find profit- 
able employment :— 


Estimate of Cost of Fixed Engine for Thrashing per day and per quarter, 
allowing 25 quarters per day’s thrashing on 20 days a year. 


£. seeds 
Interest and depreciation on 200/., at 10 per cent., divided . 
amonce20 daysz. (wes; Jeet tei oo Gee. SIRO ener 0 0 
Interest on outlay of 100/. for buildings for engine and 
machine, at 7 per cent., 7/., divided by 20 days .. Osi! 0) 
3 men, at 2s. ; 1 man, at 2s. 6d.; 1 boy, 6d. OSTEO 
Gicwt. coal, with carriage <. =... «. Of 0) 
Oil 0, 20 6 
£2 3 6 


Total cost 27. 3s. 6d., which, divided by 25, gives 1s. 9d. per quarter. 


When thrashing more than a day at a time, the straw requires 
stacking, and of course more hands to attend to it: two hands 
untying may also be required in case of very short sheaves, or 
that loose corn may be properly shaken up. Seven hands are the 
fewest who can work the machine and take in and thrash at the same 
time. Four hands only are required to thrash when sufficient 
corn is in the barn for half a day’s thrashing ; two hands can take 
in in a day enough for half a day’s thrashing; four hands are 
required to fill the barn for a whole day’s thrashing, when the 
machine is not going. With a fixture all this may be varied, 
according to circumstances. In wet days or parts of days a great 
deal of thrashing may be done when the labourers could be occu- 
pied about nothing else. 

By the hired machine the cost per quarter was about 3s., by 


Steam Power and Thrashing Machines. 167 


the fixed engine about 1s. 9d. per quarter, being a saving of 
317. 5s. on 500 quarters. In this account, be it remarked, the 
increased labour of cleaning up the stackyard, which is now 
saved, is not taken into account. An additional advantage is 
that the straw, chaff; and cavings are kept dry and convenient 
for use, and though no exact price can be put upon these, I cer- 
tainly do attach a considerable value to them. My horses have 
no hay during some months of winter, and eat up chaff, &c., very 
readily when given fresh. It is certainly anything but economical 
either of labour or material to waste chaff, and then cut straw to 
supply its place. The great bulk of practical farmers admit that 
the chaff of any kind of corn is more nutritious than the straw. 
Chemical analysis testifies to the same: then why waste chaff as 
of no use, when ready to hand without cutting 2 and why waste 
cavings, which are the most palatable and nutritious of fodder ? 

The fact is that where there is a fixed machine a few hands 
can frequently be spared without inconvenience from other labour 
for thrashing, and sometimes a wet day may. be turned to account 
when nothing else could be done. Two hands with an odd horse 
may often be spared to take in the matter of 12 or 20 loads of 
sheaves ina day, which can afterwards be thrashed on any morning 
or afternoon. When a fixed machine is used, the time of many 
hands cannot be wasted, as is frequently the case when the loco- 
motive is changed from stack to stack. I like to have long stacks 
made in short joints for the convenience of taking in one or two. 
parts, as it may happen, in a day. About 15 or 20 cart-loads 
in around stack make it a convenient stint for short winter days. 
My machine thrashes far more than 25 quarters a-day, when 
worked all day; but not wishing to over-estimate, I have taken 
this as an average quantity. In thrashing oats, half a day’s work 
often suffices to nearly fill the barn with straw. The expense of 
raising the steam—about ls.—is of no account compared with 
the importance of getting the thrashing done when hands are 
convenient and straw required. I only pay the engineer extra 
wages when he drives the engine: 6d. a-day extra is all the 
allowance, which amounts to very little in the course of the year; 
but still it seems to be a sufficient inducement to keep the engine 
clean and in good order, and to remain half an hour or so after 
the other workmen leave. Many people pay an engineer higher 
wages per week throughout the year. This is doubtful policy, 
and is certainly not economical where only a few weeks’ work are 
ered in the year, 

y reference to the accompanying sketch, it will be seen that 
my buildings are well placed with reference to the yards and 
stacks. When once the straw is in the barn, it is easily moved 
to the various places where required. My engine and machine 
of 6 horse-power cost less than 200/. when everything was included. 
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The thrashing-machine, including a shaft which runs from the 
engine-house into the corn-barn, cost under 40/. The maker 
lived near, and was at no cost for travelling expenses or carriage 
of materials, &c. Attached to the thrashing-machine is one 
blower, similar to those generally belonging to portable machines : 
then from the shaft which extends into the corn-barn another 
common winnowing-machine is driven by a strap. This machine 
(which only requires one small] bolt to fasten it to the floor) is fed 
by the corn running down a spout, after being separated by the 
first blower from the chaff. This arrangement is so simple that 
there is little chance of anything getting out of order, and generally 
the corn is very well cleared, but not sufficiently so to be ready 
for market. Oats for home use, or barley for grinding, require 
no subsequent dressing. The lower dressing-machine, which is 
worked by the engine when thrashing, is detached in a moment 
for dressing by hand. 


STACK-YARD. 
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A circular tank, 9 feet deep and 9 feet in diameter, to receive 
the soft water from the roofs of the buildings to supply the 
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engine, was dug and bricked round with common mortar for 
about 67. The tank holds 4000 gallons, or would do so if full ; 
but a waste-drain, laid nearly a foot below the surface, as is de- 
sirable, of course diminishes its capacity. When full, the tank 
contains enough water to keep the engine going from 12 to 15 
days. Practically it has never been nearly empty, as a good fall 
of rain for 24 hours makes it run over. Soft water is far preferable 
to common spring water in many respects, and a supply is gene- 
rally thus more cheaply obtained than by sinking a well. I have 
already estimated the cost of preparing common farm-buildings 
for the reception of fixed thrashing-machinery at 100/.: such 
was my own experience. 

The annexed sketch shows the size and position of my barns, 
as now subdivided. A brick partition, one brick thick, has been 
made between the corn-barn and the compartment for unthrashed 
corm: a wooden partition runs at right angles to this to divide 
the lower part of the corn-barn into two divisions, one for chaff 
and the other for dressed corn; it also serves as a support for the 
floor above. This floor consists of 8-feet battens, laid without 
joists or beams, but resting on the aforesaid wooden partition, 
near the centre, and at either end ona footing of brickwork added 
to the walls. The thrashing-drum is placed near to the insertion 
of the brick and wooden partition, and the weight resting on 
other parts of the loft is not considerable. 

The following are the details of the additions and alterations, 
as made by the landlord :— 


Details of Buildings for Engine and Thrashing-machine. 


#55 Bh Oh 
Chimney 40 feet high, about 7000 bricks, and labour .. .. 20 0 O 
Engine-house, 13 feet by 15, including fixing of boiler outside 80 0 O 
Corn barn-floor, 21 by 11 feet = 231 square feet, at 6d. .. 515 6 
Loft where machine is placed, &c., 21 by 18 feet = 378 feet, 

Ss ae ee Leone 
Chaff-house floor, below, 21 by 7 7 feet = 147 feet, atéd. .. 313 6 
Wooden partition between oon n and chaff, 21 by 8 feet, 

UO SMeciNat Ose i.e.) cee) ReeReSc alts) psa! Wes, As CARO 
Brick partition between corn-barn and unthrashed-corn 

compartment, 18 by 8 feet = 144 feet, at Gd... .. 312 0 


Building one brick thick, inside barn, on two sides, to receive 

the bearing of the battens for loft above, inste ad of beams, 

two sides, 91 by 8 feet each = 836 square feet, at 6d. .. 8 8 O 
Soft-water tank, 9 feet diameter, 9 feet deep; digging out 

and building with bricks and mortar, at 4s. per eure yard 

(capacity of Ptank about 4000 gallons) si . ENT OVO 
Doors, window in corn-barn, drains, &c., about .. .. .. 5 0 O 


£100 16 6 


I likewise had a granary built over the engine-house, 13 by 15 
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feet, at a cost of about 24/. for walls, floor, door, and window, 
exclusive of the roof, which would of course be required for 
engine-house, without such addition. This item I have not in- 
cluded in my estimate, because it is not necessarily connected 
with fixed thrashing-machinery. An engine-house, made as a 
lean-to, of one brick thick, would cost only about 20/., roof in- 
cluded. <A corn-barn, as above, 21 by 11 feet, would contain, 
when full, about 220 quarters of corn; but practically 50 or 60 
quarters is all that can conveniently be held for dressing over 
and keeping the offal, &c., apart from the dressed and undressed 
corn. 

In conclusion, I would repeat that where a moveable engine 
could be employed in ploughing as well as in thrashing, there 
are great temptations to give it the preference; but otherwise the 
fixed engine is more desirable, since, whether my calculations are 
nearly correct or not, there can be no doubt that it is far more» 
economical, At the same time when I ordered my fixed ma- 
chinery, a friend who had some outlying farm premises got a 
moveable engine, and found it not only more costly but more 
troublesome to manage. Where such outbuildings exist too 
distant to be supplied with straw from the chief homestead, I 
think a fixed thrashing-machine would prove the most econo- 
mical, even though moveable power should be hired to drive it. 
A fixed engine might at the same time do the chief part of the 
work at the home farm. 

Having now endeavoured to discuss as fairly as possible the 
various points connected with this subject, I must leave others 
to draw their own conclusions whether a moveable or fixed engine 
will best suit their individual purpose. 


Burcott Lodge, Leighton Buzzard. 


VIII.—Cheese Experiments. By Dr. Auaustus VoELCKER. 


Own Pasture Farms, where the milk is not all sold as new milk, 
nor used for fattening calves, the question arises by what other 
means it may most profitably be converted into marketable 
produce, and there is still a choice between four different modes 
of proceeding. 


1. The whole milk may be made into cheese. 

2. The cream may be skimmed from part of the milk for 
making butter, and the skimmed milk added to new milk, and 
then made into cheese, 

3. The whole of the milk may be skimmed and made into 
skim-milk cheese, and the cream into butter. 
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4. The whole milk may be skimmed, and made into skim- 
milk cheese; the cream from the skimmed milk be added to 
new milk, and made into extra rich cheese. 


The question is, which of these four modes gives the best 
money return. Such a purely practical question can be tested 
satisfactorily in one way only, that is by actual trials. I therefore 
gladly availed myself of the kindness of my friend Mr. ‘Thomas 
Proctor, who most liberally placed his dairy at my command, 
that I might institute a series of experiments calculated to further 
the solution of this inquiry. I am, likewise, much indebted to 
Mr, Tanner for the practical assistance which he rendered me 
by superintending the experiments, which were made on a suf- 
ficiently large scale to furnish reliable data. 

For each experimental cheese an equal quantity of milk was 
used, consisting of 130 quarts of evening milk and 130 quarts 
of morning milk, The first experimental cheese was made on 
the 11th of August, 1860; the others on the following days. 

In Mr, Proctor’s dairy at Wall’s Court (now in the occupation 
of Mr. Richard Stratton) cheese is made-in the Cheddar fashion. 
In making the different experimental cheeses, the same general 
process was adopted, being that usually employed in this dairy. 

Immediately after the morning milking, the evening and 
morning milks were put together into a Cockey’s tin tub, having 
a jacketed bottom for the admission of steam or cold water. 

The temperature of the whole was slowly raised to 80°, by 
admitting steam into the jacketed bottom. No annatto was used 
for colouring ; after the addition of the necessary quantity of 
rennet, the tub was covered witha cloth and left for an hour. 
Rennet, it may be remarked, when properly prepared and 
added in sufficient quantity, should perfectly coagulate milk 
at 80° in from three-quarters of an hour to one hour. If the 
milk fail to be coagulated within the hour, the curd produced 
will be too tender, and not easily separated from the whey with- 
out loss of butter and injury to the quality of the cheese. These 
results invariably follow when the rennet is not sufficiently 
strong, or too little of it is employed. 

On the other hand, if the curd is completely separated from 
milk at 80° Fahrenheit in twenty to twenty-five minates, the 
cheese produced is apt to be sour or hard. An excess of rennet 
always has the effect of separating the curd from the milk too 
rapidly, and in a hard condition. 

As much depends upon the strength of the rennet, it is useful 
in daily practice to prepare a large quantity at a time, and to 
ascertain by a few trials the proper amount for mixing with a 
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given quantity of milk. In experimental trials it is absolutely 
indispensable to know the strength of the rennet, and to employ 
the same rennet in all the trials. At Wall’s Court we took special 
care to fulfil these conditions. 

Our plan of proceeding was as follows:—At about half-past 
eight o’clock, the curd was partially broken and allowed to subside 
for about half an hour, after which the temperature was raised very 

gradually to,108° Fahrenheit, by letting steam into the hollow 
bottom of the cheese- tub ; the curd and - whey, meanwhile, being 
gently stirred with a wire breaker, so that the heat was uniformly 
distributed, and the curd minutely broken. The heat was kept 
at 108° for an hour, during which time the stirring was continued ; 
the curd now roken into pieces of the size of a pea was then left 
for half an hour to settle. 

The whey was then drawn off by opening a spigot near the 
bottom of the tub. As the curd which is obtained by this pro- 
cess is quite tough, it readily separates from the whey, andy fio 
pressure whatever is at first requisite to make the bulk of it run 
off in a perfectly clear state. 

The curd collected in one mass was then rapidly cooled and 
cut across into large slices, turned over once or twice, and left to 
drain for half an hour, As soon as it was tolerably dry and had 
cooled down considerably, it was placed under the press and 
much of the remaining whey removed by pressure. After this 
the cheese was broken at first coarsely by hand, and then by the 
curd-mill, which divides it into small fragments. A little salt 
was then added and thoroughly mingled with the curd. 

The next operation was the vatting. The cheese vat, com- 
pletely filled with the broken and salted curd, was covered with a 
cloth ; the curd was reversed in the cloth, put back into the vat, 
covered up and placed in the press. The cheese cloth was 
removed several times, and the cheeses were ready to leave the 
press on the sixth morning. Mr. Proctor’s dairy was furnished 
with one of Messrs. C ockey’ s heating apparatus. This apparatus 
not only maintains a uniform temperature in the room in which 
the cheese is ripened, but provides a supply of steam, by which 
the milk and whey may be kept at any temperature that is 
required ; the necessity of removing a large quantity of milk 
or whey to a boiler to be heated, that it may impart the proper 
temperature to the remainder of the milk or whey in the cheese- 
tub, is thus done away with. As the steam is quickly generated, 
careless dairy-maids sometimes spoil the cheese in a few minutes 
by allowing the temperature to rise too high. When the curd is 
overheated, the cheese made from it is always hard and deficient 
in flavour, 
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In using Cockey’s jacketed cheese-tub, care should also be 
taken to stir up constantly the contents of the tub when steam is 
admitted into the false bottom, for the purpose of raising the 
temperature to about 100°, after the curd has been broken up 
coarsely. If this precaution is neglected, a portion of the curd 
adheres to the heated bottom, and melts. The melted curd 
prevents the equal distribution of the heat, and by not amal- 
gamating with the remaining curd produces a cheese which is 
not uniform in texture, ripens unequally, and is altogether of an 
inferior quality. When steam is admitted into the jacketed 
bottom of the tub, the dairy-maid should not leave her place for 
a moment, and constantly keep her hands employed in stirring 
the contents of the tub with the shovel wire-breaker. This is 
rather hard work, and therefore much better performed by men 
than by women, many of whom dislike Cockey’s cheese-tub. 
Where it is in use there is, indeed, greater risk of the cheese 
being spoiled than when whey heated in a boiler is added to raise 
the contents of an ordinary tub to the required temperature. But 
it is manifestly unjust to condemn a useful apparatus on account 
of the mischief which may arise from its misuse. 

Cockey’s cheese-tub, I have no hesitation in saying, is an 
excellent apparatus which saves a great deal of labour; but 
excellent though it may be, I cannot recommend its use to those 
who cannot place implicit reliance on the care and vigilance of 
the dairywoman. These women, as a class, are unwilling to 
alter their plan of operations and learn the use of a new appa- 
ratus, which, if it saves much labour, still requires some special 
attention,—an effort which to some minds seems more trouble- 
some than down-right hard manual labour. 

The rennet used in the dairy was made according to the fol- 
lowing receipt :—Slice the half of a lemon; sprinkle it with 
about six ounces of salt, then pour upon it one quart of boiling 
water; cover the vessel to retain the steam. When cold put 
into the liquid one fresh vell; allow the whole to stand for two 
days, then strain the liquid through a fine cloth, and the rennet 
is ready for use. This quantity is deemed sufficient to coagulate 
600 gallons of milk. 

Prepared in this mode, and carefully strained off from the 
sediment which makes its appearance in the course of some 
days, rennet keeps sweet and efficient for several months. 


Experimental Cheese No. 1 (whole-milk Cheese). 


A cheese was made from 130 quarts of evening milk and 
130 quarts of morning milk, as drawn from the cow. A sample 
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of the mixed morning and evening milk, on analysis, gave the 
following results :-— 


Water wal) teats, tine :) se) Poem Mneemiareee! COMO 
Butter wa Ves (cam div aiy isc ERR | oles 
*Casein Pe cS CCUM tr Mine Log we gchs iL 
Milk-sugar and extractive matters AC mace eee suelo) 
Muinerallimatters\(asi\ ewe) cs ve reemetete “78 
100-00 

*Containing nitrogen ee bes. co Mec: cc 53 


The whey obtained in this trial was as clear as Rhenish wine, 
and contained no suspended curd. It furnished the following 
analytical results :— 


Composition of Whey obtained in making Cheese No. I. 


Water eR Ty CMON ee BG: eb ee. 
Butter Bal ieee oc ti Fore eG. isa ee *26 
*Albuminous compounds .. ... .. ..-  o “Ol 
{Milk-sugar, lacticacid, &e. .. .. .. « 470 
Mineral’mattersi(ash)) 7.) een en vee 88 
100-00 
*Containing nitrogen Aen oceiec gw ic) lid- *166 
+Lactic acid ant =e or “60 


This whey, though perfectly clear, like all other samples con- 
tained in solution a considerable quantity of a curdlike substance, 
which is not coagulated by rennet, but separates in flakes like the 
white of eggs when the liquid is raised to the boiling point. 
In all probability this curdlike substance is albumen. In the 
analysis of the milk this albuminous compound is given together 
with casein ; and as it constitutes one-fourth to one-third of the 
casein mentioned in the analysis of milk, much less curd is 
obtained as cheese than would be the case if the total quantity of 
curdlike substances were coagulated by rennet. 1 have tried 
various means of separating this curdlike substance together with 
the rest of the curd, in the hope of obtaining thereby a larger 
quantity of cheese from a given number of gallons of milk, but 
have not succeeded. The only simple way of obtaining this 
substance is to heat the milk or whey nearly to 212°, a tempera- 
ture which, of course, would altogether spoil the cheese. It has 
been said that perfectly clear whey possesses little nutritive 
value, but this is a mistake. Not only does such whey contain 
nearly the whole of the sugar of milk and bone-producing ma- 
terials (ash), but also a considerable quantity of albuminous or 
flesh-producing compounds held in solution, besides some butter, 
the proportion of which, however, is very small when the ope- 
ration has been carefully conducted. 
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On no account, therefore, should the whey be allowed to run 
to waste. Mixed with a little barley-meal it constitutes the best 
food that can be given to pigs, for it fattens rapidly and produces 
the most delicately-flavoured bacon. 

In this trial 260 quarts of milk produced 234 quarts of whey. 

The cheese was weighed when fresh from the press, and again 
from time to time with a view to ascertaining the loss which it 
sustained in keeping. The loss is considerable, as will be seen 
by the subjoined weighings : 


August 17th (fresh from the ial pened woke IDS, 
September 14th de cde, ca tp Olkat 
December 14th Sea caetclie t cemets fee we, OC aadrae 
Mebnnaryewlthh. . oc cect weer eet “tiach |) cot (OM @EnS 
WACK ols! SO eee ae ces a3 (mee es 
* April 17th aL Ase! KG ES. Se 


Total loss in 8 months, 53 Ibs., or 9 per cent, round numbers. 


This cheese was considered quite ripe on the 14th of December, 
and therefore lost 1ilbs. after it was ready for the market. A 
portion analysed on the 17th of April, 1861, gave the following 


results : 


Water amine ects ules | SU SAl Osun oo 
Butter 56 RocRS As, Ga eR Seep toi 1 
*Casein a Sy suo oo HUY) 
Extractive matters, lactic ‘acid, &e. oe) Weep ees 
{Mineral matters (ash) Ue (be Neck® Ge sac SS 
100°00 

*Containing nitrogen Eel Cpmerio. duesciy 22° 01%, 
Containing common salt.. .. .. «=, 52 


Experimental Cheese No. 2 (partially skimmed-milk Cheese). 


The second cheese was made from 130 quarts of skimmed 
milk and 1380 quarts of new milk. The morning milk stood 
thirty-six hours, and the evening milk twenty-four hours before 
being skimmed. The cream removed measured ten pints, and 
produced 9 lbs. of butter. 

A sample of the mixed skim and new milk from which the 
Cheese No, 2 was made, on analysis gave the following results : 


Water The is ecESeeEC en ee ce Se) “STESO 
Butter ee on ook ae 3°12 


*Casein es Sehiieatis ee eee 
Milk-sugar and extractive matters Site ah hes 5:29 
Mineral matters (GSH) etnies. sep se pas “76 

100-00 


*Containing nitrogen os fos MR Men 5s 047 
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The whey produced in this experiment measured 228 gallons, 
and was found to have the following composition : 


IMIOISTUNG'S ven) cee) hss) toon nic icc EOC 
Butter as Hoa 00s Hor bbe “29 
* Albuminous compounds aa Ao a eee tee 93 


Milk-sucarlacticiacidy Gc: is) seiner nDOe 
+Mineral “matters (GSH) is. Aceh ies cmos: *90 


100:00 
*Containing nitrogen Be) Pode lode lou ae 168 
{Contammine a actiCiaci dares meena 48 


The Cheese No. 2 was made on the 18th of August, 1860, 


and weighed : 


August 21st (fresh from the ee -- +» 502 Ibs. 
September 14th pon ic Paieo oc Gre op 
December 14th zis) Uivet) gost) Wise am) oaiy Ate oe meee aes 


Marchililith,” sj.5) (ices Ses. es, eweies Cee Oman 

April 18th SOP aca! Since ne Micah Gh ao: EASE So 

Awl GOWN co "sa a0 Be : oo BAe 
Total loss in 8 eee 6g | ie or 13 per cent. 
Loss when ready for sale, 3% lbs., or 7 per cent. 


Analysed on the 30th of July, 1861, having been kept rather 


longer than ten months, it had the following composition : 


Water aac «gar Caeed coe ees PG mS 2G 
Butter sel > Jew a wealhas Re Leni Oe S 
* Casein a vs bot FOOTON 
Extractive matters, lactic acid, ‘&e. ee. ee OZ 
{Mineral matters (ash) ae Bu od oe) aks) 
100:00 

* (Containing, mitrosenk- rect Vici i--iMeS 
{Containing common salt.. .. .. .. «. °29 


Having been kept much longer than the preceding cheese, it con- 
tained five per cent. less water and cut rather dry. It will be 
noticed that this cheese contained very little salt. The dairy- 
maid made a mistake not only in this, but in all the trials, by 
using an insufficient quantity of salt; not more than about six 
ounces having been taken for each cheese. ‘The proper quantity 


of salt is 1 lb. for every 50 lbs. of cheese. 


Experimental Cheese No. 3 (skim-milk Cheese). 


In this instance 260 quarts of new milk were set aside; the 
morning milk stood twenty-four hours, and the eyening milk 
thirty-six hours before being skimmed. The milk from which 
the cream was removed was then made into skimmed-milk 
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cheese ; 260 quarts of milk gave 20 pints of cream, which 
according to the preceding etal would have yielded 18 lbs. of 
butter. 

A sample of the skimmed milk from which the Cheese No. 3 
was made, on analysis furnished the following results : 


Water Sees tee ce. ph ica ts oes RA) Rooms a. RES OFOL 


Butter Se aA BA? Go pe eer 1:93 
*Casein : bs lsseece, MOCO 
Milk-sugar and extr active matters an baie 5°28 
Mineral matters (GSD) ice tacdign eect ars 78 
100°00 

B@ontainine Dutropeni<. uiceutc- Wiest deel mica 48 


The whey in this experiment measured 222 quarts, and had 
the following composition : 
Water St: PCO LCOMMEFOM Goda Bcc khcue och COCs: 


Butter BC watuahels; mil cohahe haere 14 
Albuminous compounds do Mace “no Bor. Go “eit 
*Milk-sugar, lactic acid, &c. .. «2 oe ve 5:06 
Mineral matters (GSh) sires, essere’ Ure “74 
100°00 

*Containing lactic acid .. .. .. a *48 


The Cheese No. 3 was made on 15th of er, te and weighed : 


August 21st (fresh from the p ee oes) 40a bss 
September ACD ee ase ee Po as 
Wecermboruccult.s Nes! bec cet os; ce) tee) RAdmeEe 
Hebruanvedthe csc: is.) “esc Dest See eee etOumees 
Wipe tt IO te Nee PM ee AE Lop aa 
PGS. < 42 


Total loss in 8 Te 64 nme or 13 per cent. 
Loss when ready for sale, 44 Ibs., or 9¢ per cent. 


A portion of this cheese was analysed on the 18th of April, 
1861, and found to consist in 100 parts of— 


Water Sercatis de haley cae Ee et oe < OOo 
Butter et.) Ce cs 5. 20S 
*Casein 3 Poo ec UasiT 
Extractive matters and lactic acid . Sat Pies 22 
vitieral matters (ashi) sessment eet’ -.-* co 22°90 
100-00 

a@ontainine nitropenec cen sss ce cs «| 486 
tContaining common salt... .. .. .. .. °23 


Experimental Cheese No. 4. (extra-rich Cheese). 


The cream from 260 quarts of milk was added to 260 quarts 
of new milk and made into cheese. A sample of the mixed 
VOL. XXIII. N 
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cream and new milk from which No. 4 was made contained in 


100 parts : 


Water Sb dG) | gol eae Be woe 58.09 ae 

Butter sey titee fea epee (i eee) 9G al 

*Casein Ape cs | ee 2°94 
Milk-sugar ‘and extractive matters ..  .- ~ A447 

Mineral mattersi(@sh))) tue.) \-6 ou -cn enw “73 

100-00 

“Contaiming mitropent- cnn eset nee 47 


In this trial 248 quarts of whey were produced. The following 
is an analysis of the whey obtained in making Cheese No. 4: 


Water eins, Bai 5 ‘aie Preis bietone gleteoliagn tel ROC! 
Butter 35 se Yeates eset. ME “65 
Albuminous compounds Seem ae PES UO) 
*Milk-sugar and lacticacid .. .. pete Pre Nays) 
Minerallmatters (ash) 9.) ei. #) s/t lies ©e oe 65 
100-00 

‘Containing lacticacidi y.. asin 48 


In comparison with the whey obtained in making the Cheeses 
No. 1, 2, and 3, this whey is richer in butter and also in albu- 
minous matter. It was rather milky, and owed its turbid 
condition to finely suspended particles of curd and butter. 
The Cheese No. 4 was made on the 15th of May, 1860, and 
weighed : 
Aucust 21st (when it left the Pree) os) 9 feng OR mIDS: 


September 14th .. asi so gence 
December 14th sie? alsiol ge’ wen ly Sanit) Seen are 
February 11th se Ge 9 wat eed ee ODES 
March 11th Sair lose Byte oe acta undo See OOMEEE 
April 18th Ady | ule Wgstop lose, p cep ly soul Reem aeme 
cialivsSOth’ semen mee : we Oat as 


Total loss in 11 sighs 83 lbs., or or 124 per cent. in siya numbers, 
Loss when ready for sale, 32 Ibs., or 5 per cent. 


Composition of extra-rich Cheese, No. 4, on July 30th, 1861. 


Water Eo at ee ee ea 
Butter Sc) cal nce) ceteris aps 
*Casein ae 5 WestA bes WecDieD 
Extractive matters, lactic acid, &e. . 5 ase 2°45 
{Mineral matters (ash) PSS eco ado 
100-00 

*Containine nitrogen... <1 epson 
+Containing common salt .. .. .. .. «« “09 


It was considered desirable to repeat these trials, and to make 
four other cheeses precisely in the same way in which the pre- 
ceding four cheeses were made respectively. 
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Cheese No. 5 (whole-milk Cheese). 
Made from 260 quarts of new milk. 


Composition of this Milk (August 21st, 1860). 
Water Sgt Jon Scones § Mec he er ne STOW) 


Butter Sue Nh es MES) weet ace wee” Acs 3°99 
*Casein - AG eee 3°44 
Milk-sugar, extractive matter, ‘&e. . cis-awetets 4°81 
Mineral matters (ash) Seca Meee es “76 
100°00 

*Contamimp mitrogen.. <5 eee tee oe *55 
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This milk, it will be seen, differs but slightly in composition 
from that used on the 11th of August, for making whole-milk 


cheese. 
Composition of Whey from Cheese No. 5 


Water 50. Odve rps mod od Oo), cp) 6G, mel) 
Butter a Ft eee Sco teedoris igi “59 
Albuminous compounds ay Ve eo pa oe “91 
Milk-sugar, lactic acid, &. .. -.. .. .. 5°04 
Mineral matters (ash) e.7 Vise ee | SE 66 

100-00 


This whey, like that made from Cheese No. 4, was not suf- 
ficiently clear, and contained too much fatty matter in a state 


of mechanical suspension. 


The Cheese No. 5 was made on 21st of August, and weighed : 


August 27th (fresh from the ues) <u) | se Oe Ibs. 
September 14th a4 ae OOS! 5, 

M@ecemben 4th: hy on fe la COR. 

Wisreheiia= * 226) RE Roe 


Total loss in 64 ee 4a tbs. or 7 = pe cent. 
Loss when ready for sale, 34 Ibs., one 3 per cent. 


Composition of Cheese No. 5 on the 11th July, 1861. 


Water cy Wet Rice Lr eespamrerE nc. os vol’ TO 
Butter ot ist cept Dea eee vans 4 OOS 
*Casein of Tes ce eels 
Extractive matters, lactic acid, &e. bites Saeed OS) 
{Mineral matters (ash) oa? cd) BOP Neca es 2 TIe! 
100:00 

{Contamine mitropen syst rs). o: 1)... SDDS 
+Containing common salt RHO yeies tse) ee 34 


Cheese No. 6 (partially-skimmed-milk Cheese). 


Made from 130 quarts of new milk and 130 quarts of skimmed 


milk. 
nN 2 
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Composition of Milk from which Cheese No. 6 was made. 


Water Sgueco coe Gr eso)) oc. op 45. telehtnnd) 
Butter diet hie, sell eps aie 0 eee tc 
*Casein i <) INCRE (OPO 
Milk-sugar, extr active matters, ‘&e. Ao dg RGHOR: 
Mineral matters((@sh)) 9... 6. we “79 
100-00 

“Containing manta | Hoe AG Gol da or “52 


Ten pints of cream were taken from 130 quarts of milk, and 


produced 941bs. of butter. 
Conan he ee Srom Cheese No. 6 


Water eas Asher miler! Sc.) ese "93°05 
Butter Btls sant Sot Btn eee eee 40 
Albuminous compounds COUR MRCOT mod a0 95 


Milk-suear, lactic acid, &c. «.1, 2. o2. «. 4:96 
Minerallimatters\(@sh)) fs.) ect ein os “64 


100°00 
This cheese was made on the 18th of ih pain and weighed : 
LAWENSN ZEN a5 on Gor 0d 53 Ibs. 
September 14th se oO oo Pom da do Ao, 
WMecember, Vth os. as: aivswiy, oa, ) peste eae ei 
Hebroany al thie a seers aie, et AO 


Total loss in 6 months, 4 ibe or 7 per Be 
Loss when ready for sale, 3 Tbs., or 6 per cent. 


Composition of Cheese No. 6, analysed April 22nd, 1862. 


Water oo Bel-¢ Mistenrt BW tke’ tomes Ma Remeron 
Butter oi Polese Seg RET DEA. Co aE OLS 
*Cusein) =) ce sof sacha 
Extractive manttens: lactic ‘acid, ‘&e. et td 2-10 
{Mineral matters (ash) Be Peosthco ede co) | EH 
100-00 

*Containing nitrogen) a se) jes peel) OILS 


Containing salt) sce een ccc eee mate 65 


Cheese No. 7 (skimmed-milk Cheese). 
Made from 260 quarts of milk, from which the cream (20 pints) 


was taken off. 


Composition of Skim-milk used in making the Cheese No. 7 
Water oO OQ RRO RON MGo oo co on ell) 


Butter wep tale. iain ok. Norah eae aan 2°31 
*Casein és = Re 2350 
Milk-sugar and extractive matters . oe 4°32 
Mineral matters (@S%)) Sol aco. oc 60 a 

100:00 


*Containing nitrogen  .. «- «. «. *56 
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The whey from this cheese was perfectly clear, and contained 
hardly any butter, as will be seen by the subjoined analysis : 


Composition = Las, Srom Cheese No. 7. 


Water Scare Me CMON Soule dee SOLO 
Butter CO Bo! Oh sw hon Puri oe “14 
Albuminous compounds ftw Fetee BS) Wok Bot ‘76 
*Milk-sugar and lactic acid ..: .. .' i 5°31 
Mineral matters (ash)  .. .. 2. . “69 
100-00 

*Contaming lactic acid .. «. <. «s.) « 46 


This cheese was made on the 20th of mee 1860, and weighed: 


IOUSH AGUA, | ss! Syed) beri u eoupecese wetebeis POR UDS. 
baptember Lath’... 3) tate een, Yocmtbser ag tom Deo 55 
Wecembper L4G: oo oe, ante Wiel brtcey etecil . eausae dots, 
MsirohGthy shee dss sew cate ncth ee sepa HOSS, 


Total hai in 6 months, 33 Ibs., or 6% per cent. 
Loss when ready for sale, 23 Ibs., or 5 per cent. 


Composition of Cheese No. 7 (Skim-milk Cheese). 


Water Be Mehl bids. uglte > coiibaiccbtwico ieee Voss 
Butter wigs cise fb ieedy Mast Vetea Meera se mcolal 
*Casein ss ao se SOU 
Extractive matters, lactic acid, &e. SISSY PP 'GFSO 
Mineral matters (ash) poe scu Soc hose Loe) tes) 


100-00 
FCOTPAININD Ves ico Bice se. se ter fice § Su 


Cheese No. 8 (extra-rich Cheese). 


Made from 260 quarts of new milk, to which was added the 
cream (20 pints) from 260 quarts of milk. 


Composition of the Milk from which the Cheese No. 8 was made. 


Water So) Nee la, ae ee Eee, Cs COSTS 
Butter RO ee Cn Sb Ce 4°81 
*Casein bs Rete Gag! + 42°69 
Milk-sugar and extractive matters . Rel ate. 5:01 
Mineral matters (GSE) sgn: desclphee stays) o> “76 


100:00 
*Containing nitrogen... 43 


Composition of the Whey ie Cheese No. 8 


Water COW TEORL 26s) Go. NOGLE aco LeBe mreo 92°95 
Butter 46 Se Gam Pac: 1 co SR Ss ee “42 
Albuminous compounds .. .. . «.. «.. LOL 
Malk-sucar, lactic acid. &c,, .. ss ss we 4:95 
Mineral matters (ash) 3. RBS. “67 
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This cheese was made on the 20th of August, 1860, and weighed : 


August 26th (fresh from the a DE Sd waes Ae (LOS 
September 14th “d Be Tc RS a 
Wecember Wath esses notices Ue mmm 


” 
Loss from the time it left the press until eau for sale, 32 lbs., 
or 5 per cent. 


No analysis was made of this cheese. 


These experiments then led to the following results : 


Marketable 
Cheese. Butter. 
Quarts. Ibs. Ibs. 
1. 520 of milk produced... (whole-milk) 116... 
2. zs (one-half skimmed) produced .. MP dS (67 «py he ll5} 
3. - (all skimmed) produced .. .. .. .. 90% .. 386 


the cream from one- 


aerate skim cheese 903 ** 
4, 1040 ,, mae added a produced (a2 cheese 1aB at 


The cheeses were sent to Messrs. Bridges and Co., extensive 
PAGES OIC at Bristol, who Hue No. 1 to be worth 70s. 
per cwt.; No. 2, 60s. per cwt.; No. 3, 50s. per cwt. 

With respect iv the eich Cheese No. 4, Messrs. Bridges 
say: “ We have examined the cheese marked No. 4: we think it 
cuts rather richer than that marked No. 1, but it bears no higher 
value in the market.” In my paper on the ‘Composition of 
Cheese,’ I pointed out the fact that the market value of cheese 
does not entirely depend upon the amount of butter which it 
contains. I am glad to find this opinion confirmed by the testi- 
mony of a cheese-factor whose practical knowledge is extensive. 

Mr. Tanner informs me that he has had a long conversation 
with Mr. Bridges on the subject of cheesemaking, and in his 
letter to me quotes several observations made by him on this 
occasion, which perfectly accord with remarks made by me in 
the paper referred to. 

Thus Mr. Bridges, speaking within certain limits, considers 
the richness of cheese to depend as much upon the mode of 
making as upon the quantity of cream in the milk. Too much 
heat, ie says, destroys the cream ; meaning, no doubt, that too 
Peek heat melts some of the panes which then passes into the 
whey. By carelessly manipulating the tender curd, he justly 
observes, some of the cream may be washed out and passed into 
the whey. This gentleman is also of opinion that the best 
Cheddar cheese can be made from good new milk, and therefore 
considers the addition of cream to milk of questionable service, 
and certainly an extravagant practice. 

The addition of cream to new milk, no doubt, if not absolutely 
necessary, certainly improves the quality of Stilton cheese, but 
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the market value of Cheddar is not raised materially by such an 
addition. First-rate cheesemakers, Mr. Bridges observes, often 
take some cream from the milk, and still make a superior quality 
of cheese (worth more in the market) than less experienced and 
careless makers produce from unskimmed milk. He looks upon 
the temperature and the careful breaking of the curd as the points 
upon which the quality of the cheese (Cheddar) mainly depends 
—apart, of course, from the influence of the natural richness or 
poverty of the omni 

Having treated of all these points in detail in my paper on the 
‘Composition of Cheese,’ I need not refer to them in particular. 
These observations made by Mr. Bridges must be satisfactory 
to dairymen, as affording a practical confirmation of the correct- 
ness of opinions which I have already published, as resulting 
from my own observations and scientific experiments. 

The cheeses produced in these trials were not so good as they 
might have been, nor like those of experienced makers, such as 
Mr. Harding of Marksbury, Mr. McAdam of Gorsty Hill, or Mz. 
Chandos Pole of Derby. Anxious not in any way to thwart or 
disconcert the dairymaid, I thought it wise to let her have 
entirely her own way. She certainly made two great mistakes. 
To one I have already alluded: six ounces of salt is not enough 
for from 50 to 60 lbs. of cheese; three-quarters to one pound 
would have been a better proportion. The second mistake which 
she made was to raise the temperature to 108° F. On no 
account should the heat of the cheese-tub be allowed to rise 
above 100° F. The higher the temperature is raised the more 
readily the whey passes from the curd, and the less mechanical 
work is required. The dairywoman may, therefore, be naturally 
tempted to save herself trouble to the injury of the cheese. 

Although I am a great advocate for the Cheddar system of 
cheesemaking, I am bound to say that the comparatively lower 
temperature which the best Cheshire makers adopt is the main 
reason of the exceedingly fine aroma which so favourably cha- 
racterises their produce. 

The finest-flavoured cheese which I ever tasted was made at 
Ridley Hall, near Crewe, Cheshire. I have no hesitation in 
saying that milk of the same quality as that which there came 
under the careful management of Mrs. Willis, in the hands of 
the most expert Cheddar maker would not produce a cheese of 
an equally delicious flavour. 

The care, skill, and enormous amount of work and time which 
the making ‘of the best Cheshire entails, especially when contrasted 
with the Cheddar system, no doubt are the main causes why so 
little really first-rate Cheshire cheese is now manufactured. I 
would strongly recommend those who prefer in the main to follow 
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the Cheshire plan, but find that their cheese is apt to heave 
and be inferior in quality, to set the milk at a somewhat higher 
temperature than is their custom ; 80° is a very good temperature 
at the time of applying the ase When fie curd has been 
carefully broken up and allowed to settle for about half an hour, 
the temperature of the cheese-tub may then be raised with ad- 
vantage to 90° F. 

Returning to the Wall’s Court cheese-trials, it appears, 
according to preceding data, that 1000 gallons of milk, used 
according to the four different modes adopted, gave market 
produce as follows: 

No. 1. 1000 gallons of new milk gave 8 ewts. of whole-milk cheese. 

No, 2. 1000 gallons of milk, partially skimmed, produced 6} ewts. 16 lbs. 

of cheese, and 13 ewt. of butter. 

No. 8. 1000 gallons of milk, skimmed, produced 6 cwts. 24 lbs. of skim- 

milk cheese, and 23 ewts. of butter. 

No. 4. 1000 gallons of milk produced 3 cwts. 12 lbs. of skim-milk cheese, 

and 42 ewts. of extra-rich cheese. 

Let us now compare the economic results obtained, taking as 
the basis of our calculation the price actually obtained by the 
sale of these eight large Cheddar cheeses, and assuming that 
butter is sold at 1s. a pound : 


£.Uss VaR asa: 
No. 1. Produced 8 cwts. of whole-milk cheese, 


worth 70s. per ewt. dd 30 28), (05.0 
No. 2. Cheese, 6 ewts. 2 qrs. 16 Ibs. -, at 60s. per ewt. 1918 4 
Butter, 13 cwt., at 1s. perlb. .. .. Oy 10 
—— 26 18 4 
No. 3. Cheese, 6 cwts. 24 Ibs., at 50s. were cwt. 15 10 8 
Butter, ! 22 cwts. ae aia > SOMO 
—— 29 10 8 
No. 4. Made into skim-milk cheese and extra-rich 
cheese. 1000 gallons of milk produeed— 
Skim-milk cheese, 3 ecwts. 12 lbs., at 50s. 715 4 
Rich cheese, 4 cwts. 3 qrs., at 70s... .. 1612 6 
—— 24 710 


Thus in these experiments, it will appear that No. 2 gave the 
best, and No. 4 decidedly the least profitable, result. Where a 
ready sale for butter can be found, I am inclined to think it is 
more profitable to make skim-milk cheese and butter than to 
look only to the production of a cheese of a better quality. 
The Cheddar plan, however, is not so well adapted for the 
making of skim-milk cheese as the Gloucestershire system, 
neither is it desirable to make thick skim-cheeses. A thick 
skim-milk cheese, when made at the elevated temperature at 
which Cheddar is usually produced, never ripens properly, and 
like all skim-milk cheeses deteriorates when kept more than two 
months; whereas a rich Cheddar is gradually improved by 
keeping for many months, 
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Cheese Experiments made at Mr. Harrison’s Dairy, Frocester 
Court, Stonehouse. 


Mr, J. F. Harrison makes excellent uncoloured single Glou- 
cester, and follows the ordinary practice in his neighbourhood of 
making cheese twice a day. 

The pasture in this district is good, but full of buttereups 
(Ranunculus). ‘The cows kept on this pasture yield milk rich in 
butter. In making single-Gloucester, a portion of the milk from 
each milking is generally set aside, partially skimmed, and then 
added to new milk. The rennet is applied at a temperature 
varying, according to the time of the year, from 75° to 80°. After 
an hour the curd is carefully cut across with a large-bladed knife, 
then removed by a skimming dish from the sides and bottom of 
the tub. The curd is allowed to subside for about a quarter of an 
hour, after which the clear whey is dipped out with a wooden 
bowl, care being taken not to press or injure the tender curd. When 
most of the whey has been removed, the curd is again carefully 
stirred with a wooden skimming dish, and afterwards with.a 
wire-breaker, at first very cautiously and gradually more briskly. 
After the curd has been thoroughly broken, the whole is left to 
settle for twenty or twenty-five minutes; the clear whey is next 
drawn off, and the curd collected into one mass. This is cut into 
thin slices, which are heaped up and again collected into one 
mass, and this process of slicing and heaping is repeated several 
times, as it materially facilitates the separation of the whey, and 
is much preferable to the use of pressure. Many dairymaids, 
anxious to be rid of this work, put the curd far too soon into the 
presses ; in consequence of which the pores of the outside layers 
of the cheese are completely closed up, and the whey prevented 
from escaping. No amount of ordinary pressure removes the 
whey so perfectly as repeated slicing and careful breaking up. 

When sufficiently firm and dry, the curd is placed upon cloth 
in the vat, and gently pressed under an ordinary cheese-press. 
When no more whey flows out, it is removed from the press, 
crumbled coarsely by hand, and then more minutely by the 
curd-mill, Finally the curd is vatted, and placed at first under 
a slight pressure, which is gradually increased. The last thing 
done on the day on which the cheeses are made, is often to rub 
in some salt. Subsequently the cheeses are salted in the same 
way three times, and each time the salt is rubbed in, a clean and 
dry cloth is placed round the cheeses. In about a week’s time 
the cheeses are ready to be removed to the cheese-room, 

The preceding is a short description of the usual plan of 
making thin Gloucester cheese. 

Mr. Harrison does not colour his cheese, and keeps it for 
about a fortnight in a warm room, and then removes it to a cool, 
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airy shed for three weeks longer before he sends it to market. 
In both rooms the cheeses are kept on wooden shelves and fre- 
quently turned. In winter the first room is heated by a stove. 

Mr. Harrison, who takes great interest in cheesemaking, some 
years ago applied the ordinary centrifugal drying-machine to the 
purpose of separating whey. A small turbine or water-wheel 
drives the revolving vessel in which the curd is placed in a cloth. 
As the vessel attains its velocity, the whey is driven outwards 
through the perforated surface which encloses it, and escapes. 
The curd in this case is either not broken at all, unless by acci- 
dent, or but imperfectly. 

Having operated with the drying machine, | am of opinion 
that instead of beating curd and whey together into the revolving 
vessel, it would be better and more expeditious to break the curd 
coarsely, to let it subside for twenty minutes, to dip out as much 
of the clear whey as possible without disturbing the curd, and 
then to place it tied in a cloth in the revolving vessel. 

. Mr. Harrison obligingly placed his dairy at my disposal to try 
certain experiments, and for his kindness and personal assistance: 
my sincere thanks are due to this gentleman. 

It has been stated by many that in cheesemaking a considerable 
loss both in curd. and butter is often incurred by adopting a 
faulty method, or by careless manipulation. With a view of 
preventing these alleged losses, Mr. Harrison was the first to 
adapt the centrifugal drying-machine to dairy operations. But 
as his excellent dairymaid prefers to make cheese by hand, the 
centrifugal machine is not often set in motion at Frocester Court. 

I was anxious to ascertain by comparative trials whether the 
alleged loss in cheesemaking was unavoidable, or whether it 
could be avoided or diminished by the employment of this cen- 
trifugal whey-separating machine. The trials were made at 
Frocester Court on the 7th of August, 1860. 

No, 1.—In the first experiments, 80 gallons of milk were made 
according to the usual plan into four cheeses, which may be called 
hand-made cheeses. 

No. 2.—In the second trial, 80 gallons of milk were made 
into four cheeses as before, with this exception—that the whey 
was separated by the centrifugal machine. 

The milk used in both trials had the following composition: 


Water SOs ca ia CARMEN dition f SoH! 
Butter Nome eh MSSM Toa | °h258s hale, Mae aoa 
*Casein Soplgecciercownarss) . saul) Spugmievcel Beomemmmalee 
Milk-sugar, extractive matters, &c. ghost. Oe 
Minerallmeattersi(ash)) Nunes ic) con tacimetee 93 
100-00 

*Containing nitrogen -. es ee swe 50 


The whey obtained in each experiment was nearly clear; that 
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produced by the machine being the clearer of the two. On 
analysis the following results were obtained : 


Composition of two Samples of Whey made at Frocester Court, 
August 7th, 1860. 


Machine-made. Hand-made. 
Water cA Lenchekond | crs ate inehwes Fjecine 92°60 
Butter 25 ey eee ee eee oI 39 O53 
*Albuminous compounds... .. .. .. "87 “96 
Pe Man ane siete coil sion > spun “86 “81 
Sugar-and extractive matters... .. .. 5°18 5°08 
100-00 100:00 
*Containing nitrogen .. .. -.  «- “14 om His 
Breetlacte acid. ste 6 ey | ce, Pods °41 °36 


We see then that both in respect of the butter and the albumi- 
nous compounds left in the whey, the machine has an advantage, 
though but a slight one; but there is no essential difference 
between ordinary whey and that produced by the centrifugal 
machine. Other samples of whey from cheese made by hand 
have given me quite as little butter as that found in the whey 
produced by the machine; and every sample of whey which [ 
have yet examined contained from 8-l0ths to 1 per cent. of a 
curdlike albuminous matter which is not coagulated by rennet, 
and that can only be separated by boiling. 

The four cheeses of each trial were carefully marked and 
weighed at intervals. They were made, it will be remembered, 
on the 7th of August. 

No. I.—The cheeses made by hand weighed : 


PRUCUSUEL UME ES, vccn iss, esi ncene aro eee 
September 3rd 782 ,, 
September 22nd : TO" 55 


Loss in 4 weeks, 62 lbs., or 8 per cent. 


II.—The four cheeses made by the machine weighed : 


AU PUSUMSED FV 5.00 etl Nath ean cle) Coe a ealogs 
Septemibertadys 52 e553) ly wale cipenae ede OR, op 
September 22nd .. V7 


Loss in 4 weeks, 73 lbs., or 10 per cent. 


§ ” 


The cheese was sold at 7d. a pound when only five weeks old, 
and no perceptible difference in the quality of the cheese made 
by hand and that made by the machine could be noticed. All 
were equally good and fine-flavoured cheeses. 

Eighty gallons of milk when made by hand into cheese thus 
produced 75 lbs., and when made by the machine only 67 lbs. of 
saleable cheese. Since the whey from the machine-made cheese 
was rather the poorer, fully as great a weight of cheese might 
have been expected when the machine was used as when the 
ordinary plan of manipulation was adopted. ‘To account for this. 
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difference of 8 lbs. it may be supposed that the machine-made 
cheese was drier than the other; but the preceding weighings 
show that whereas the No. |. cheeses lost in four weeks only 
8 per cent. in weight, the No. II. cheeses made by machine lost 
10 per cent., indicating thereby that the latter were more moist 
than the former. Direct determinations indeed showed that the 
machine-made cheese contained rather more water than that 
made in the ordinary way. In the former I found 37:20 per 
cent. and in the latter 36°77 per cent. of water ; but this difference 
is not sufficient to account for the results. 

The case was puzzling ; equal quantities of milk had in each 
case been carefully measured out; rather less matter had been 
left in the whey which came from the machine; the cheese 
differed but little in respect of moisture ; but for an accidental 
observation I should have been completely at a loss to explain 
the anomaly. 1 found out by chance that the dairymaid was 
determined not to be beaten by the machine, and to prove 
her skill by making a larger quantity by hand than by the 
machine. ‘The two trials were made in. two adjoining rooms, 
and watching the making of the two sets of cheese from beginning 
to end, I found the dairymaid in the act of incorporating some 
cheese-parings from the preceding day’s make with the hand- 
made cheese. Whether these parings were specially reserved 
for the coming trial or not.I cannot say; but I certainly saw her 
take them from a tolerably large supply which she kept under 
the cheese-tub. 

The examination of the two samples of whey had, however, 
in my opinion afforded sufficient evidence of the fact that no 
matter how cheese is made, a considerable proportion of the 
nitrogenized compounds of milk is left in the whey; and that 
this loss is unavoidable, and not necessarily greater in the ordi- 
nary plans of operation than by the use of a machine. 

All the experimental cheeses were received by me on the 28th 
of September, 1860. 

One of them which was made by the machine got injured in 
the transmission from the dairy to Cirencester. It weighed 
1631bs. A portion of the cheese was analysed on the 28th of 
September, and yielded the following results : 


Water Bom se les ee) ise eee eee) Mee mmnOU AU 
Butter SL Oe ee ol a. Sai asl) 
*Casein 5 of} idsupe: sore StoO 
Extractive matters, lactic ‘acid, con ah ee 7°44 
{Mineral matters (ash) a'tlp sa, | Soe ee iencel aeeOROO. 
100-00 

*Containing nitrogen aoe ret Oat e Ste ea POOL 
+Containing common salt he eel Gest a *85 


The cheeses were kept for a caneneaaine length of time, 
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principally for the purpose of ascertaining the loss in weight 
which they sustained in keeping. 
On the 28th of September the eight cheeses weighed : 


Machine-made, Hand-made. 
No. S. No. Ibs. 
1 164 1 183 
2 17} 2 17 
3 164 3 182 
4 164 4 204 
Total 66% Total 7T4z 
On the 9th of November they weighed : 
, Machine-made, Ey ca Hand-made.. i cmd 
No. Ibs, Ibs. No. Ibs. Ibs. 
OF) Sa 2 BS 3 Aen s. ass 3 
74, eee SAS GE | 4 2) Mitet Veet LOS ¢ 
SU eran | beet lise 3 Ol Net WLS 3 
4 Consumed. Be aches wl £ 
Weights on the 19th of January, 1861: 
Machine-made. Tas Bae Hand-made. ioe Seat 
No. lbs. Ibs. No. Ibs, lbs. 
too vas ol 24 tate ees. Ue 2 
ee eR Bs LD 2h 2 Consumed on the 9th Nov. 
eereehcs 1, Lod 22 peel: 24 
4 Consumed. ASUS ce LOR 2 
Weights on the 12th of February, 1861: 
Machine-made, i Sept Hand-made. ies ae 
No. Ibs. lbs. No. Ibs. Ibs. 
1 133 23 1 Consumed. 
2 143 22 2 Consumed. 
Sta) pze col: 2 Ee cesmetel 8) 23 
4 Consumed. | AL tae tee 23 


Accordingly 424 1bs. of machine-made cheese lost from the time 
they were ready for sale until the 12th of February—that is a 
period of not quite five months—7# lbs., or 18 per cent. ; whilst 
33} lbs. of the hand-made cheese lost in the same period 5} Ibs. 
or 153 per cent. : thus showing plainly that the hand-made cheeses 
were rather drier than those made by the machine. These 
weighings likewise show the economy of selling cheese as soon 
as possible after it is ready for the market. 

One of the cheeses made by hand was analysed on the 21st of 


January, 1861, and found to contain in 100 parts: 


Water 81:96 
Butter 31°37 
*Casein ¥ 29°37 
Extractive matters, lactic acid, Ke. 2°85 
{Mineral matters (ash) ‘ 4:45 
100-00 

*Containing nitrogen 4°70 
Containing common salt 1°35 
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During the time of keeping, it became, of course, drier and 
correspondingly richer in butter. 

Two skim-cheeses made on the 8th of August, 1860, weighed 
on the 18th of August, 3141bs. ; on the 3rd September, 30 lbs. ; 
and on the 22nd September, 28lbs., and were then considered 
ready for sale. Kept still longer they lost considerably in 
weight, as will be seen by the following weighings :— 


Weight of Two Skim Cheeses. 


September 28th. November 9th. January 19th, 1861. February 12th, 1861. 
No. Ibs. Ibs. = LOH lbs. 
1 13 123 113 11 
2 15 142 131 123 
Total 28 27 243 232 


Total loss in weight in not quite 5 months, 43 lbs., or 15 per cent. 


A portion of one of the skim-cheeses was analysed on the 


19th of February, 1861, with the following results : 


Water OTN SOR Aare nl SAM wig ZAMS 
Butter we eet grees MUSE) NG mone | eet moO LO 
*Casein si Se tact Shae) Tok aes Oe ee 
Extractive matters, lactic acid, &c. wie) 5 ueeep gan 
{Mineral matters (ash) .. «=. . =. .«. 494 
10000 

* Containing nitrogen i <-eeeil--)ut- ser Oe 
{Containing common salty s-1 5) oem sie 


This cheese was hardly inferior to a good whole-milk cheese, and 
might have readily been sold as such. 

It is a well-ascertained fact that towards the fall of the year, 
cows produce much less but much richer milk than in spring and 
summer. ‘This is strikingly illustrated by the various quantities 
of cheese which are obtained at different times of the year, from 
a given quantity of milk, as will be seen by the following results 
with which Mr, Harrison kindly supplied me : 

In the beginning of August, 160 gallons of milk produced 8 cheeses, weighing 

on the 22nd of September 142 lbs. 

On the 19th of October, 110 gallons produced 7 cheeses, weighing on the 

31st of December 108% lbs. 

On the 29th of November, 60 gallons of milk produced 5 cheeses, weighing 

70 lbs. on the 13th of February. 


On the 29th of November the cows were still out at grass, and 
had no extra food but hay. 

In conclusion 1 may mention an experiment which Mr, 
Harding, of Marksbury, made at my request, with a view of 
converting, if possible, into cheese the curdlike substance which 
is not coagulated by rennet, together with any suspended par- 
ticles of butter usually occurring in whey. 
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To this end 70 gallons of whey were heated to the boiling 
point, and kept for some time at that temperature. The curdlike 
substance which separated was collected on a cloth, and after 
the addition of a little salt, placed in the cheese-press.. After 
remaining in it for three days 18 ounces of whey-cheese were 
obtained. This cheese had a peculiar granular texture, and even 
after long keeping did not ripen properly like other cheese. The 
high temperature at which it was produced evidently prevents 
the necessary fermentation which curd must undergo before it 
becomes mellow, and saleable as human food. 

The small quantity of 18 ounces from 70 gallons, moreover, 
appears hardly sufficient to repay for the trouble. On the whole 
it would appear to be quite as profitable to set the whey for 
butter, and to give the skimmed whey to the pigs. 

As a matter of curiosity I append an analysis of the whey- 
cheese, which, although very rich in fatty matters, had a bad 
texture and quite an inferior flavour. 


Composition of Whey Cheese. . 

Moisture Sei e Meee a, se OULAO 
Butter EO ee Sea eA aoe ea, 

*Casein , ues seal pode iinta 
Extractive matters, lactic acid See payee Maye 

fMiineral matters (ash)  .. +. <»  » 248 


100-00 
*Gontaminge mitropen =.) <5) =. |. oe 3°44 
y+Containing common salt .. -. .. « 1°83 


1X.— Supplementary Report of Experiments on the Feeding of 
Sheep. By J. B. Lawes, F.R.S., F.C.S., and Dr. J. H. 
GiserT, F.R.S., F.C.S. 


In the last volume of this Journal we stated our intention to 
enter, on an early occasion, upon the consideration of the compo- 
sition of the manure of fattening animals, in relation to that of 
the food they consumed. For many years past we have been 
accumulating experimental evidence on this very important and 
difficult subject of inquiry ; and it was with a view to an exten- 
sion of our results, prior to publication, that the experiments which 
constitute the subject of the present short report were arranged. 
Their chief object was, besides providing additional information 
as to the proportion of the nitrogen of the food which is reclaimed 
in the manure, to acquire direct experimental evidence on the 
questions whether or not or in what proportions cellulose or 
woody fibre, which enters so largely into the composition of the 
food, especially of oxen and sheep, is digested, and contributes to 
meet the respiratory requirements of the body, or to the forma- 
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tion of fat? Or whether, on the other hand, it serves little other 
purpose than that of supplying bulk, and dilution, so to speak, 
of the other constituents of the food—thus aiding their digestion 
and assimilation, and then passing off, itself undigested and un- 
changed ? 

It is obviously necessary for the elucidation of the points in- 
volved in these questions to determine, as far as chemistry 
enables us to do so, not only the amount of cellulose consumed 
in the food, but also the quantity voided in the excrements. 
Hence, although a large portion of the analyses have already 
been made, the consideration of them will be reserved until we 
enter upon the general subject of the composition of the manure. 
In order, however, to relieve from extraneous matter as far as 
possible the subsequent report on the composition of the excre- 
ments of fattening animals, which will of itself involve the 
record of a vast amount of detail, it is proposed to give, on the 
present occasion, the results of the experiments referred to so far 
only as they relate to the amount of food consumed and of increase 
yielded. 

With a view to the special objects above stated it was neces- 
sary to employ foods in which the proportion of woody fibre, and 
of the other non-nitrogenous constituents, would be pretty constant, 
and be comparatively easily determined. It was further desirable 
that, in some cases at least, the animals should have a somewhat 
excessive proportion of woody fibre in their food ; that in others 
the proportion of the more easily digestible non-nitrogenous sub- 
stances (starch, fatty matter, &c.), should be more liberal; and 
that the amount and character of these other non-nitrogenous 
constituents should vary in the different experiments. It was 
hence thought undesirable, at any rate in the first experiments 
on the point, to employ roots or other succulent food, the com- 
position of which would not only be more subject to change 
during the course of the experiment, but would be more difficult 
and uncertain of determination in a large bulk, even at any one 
given time. Various so-called “dry foods” only, and water, 
were therefore selected ; and although, in some cases, these were, 
as such, of good quality, the result was, as might be expected, 
that the rate of increase was comparatively small in the absence 
of a certain proportion of the more natural succulent food. 

A number of 38-year-old Hampshire Down wether sheep, in 
very poor condition, had some time previously been purchased 
for the purposes of experiment. From these, 20 were selected, 
and divided into 4 lots of 5 each, in such manner that, as far as 
possible, each sheep should have its representative in weight and 
other characters in each of the other pens. They were put up 
on rafters, under cover, on November 30, 1860. 

As the staple of the food throughout the experiments was to be 
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meadow-hay chaff, all 4 pens were supplied with this food alone, 
and water (each ad libitum), for a preliminary period of 8 weeks, 
namely, up to January 25, 1861. It was intended that from this 
date the sheep in one pen should have hay-chaff alone ; in a 
second, hay-chaff, with a certain amount of straw-chaff to increase 
the proportion of woody fibre; in the third, a limited quantity 
of ground barley, with hay-chaff ad libitum; and in the fourth, 
besides hay-chaff ad libitum, beans containing nitrogen equal to 
that in the barley of pen 3, and the deficiency of starch in the 
smaller quantity of beans compared with that in the barley, to be 
made up by oil, in the proportion of 1 part of oil for 24 parts of 
starch, this being (in round numbers) theoretically the relation 
of the two substances in respiratory and fat-forming capacity. 

The object was to supply in one of the dietaries only so much 
digestible matter beyond the cellulose or woody-fibre as would 
just keep the animals from losing weight, in fact to provide them 
with mere sustenance, not fattening food. It was found, how- 
ever, that even this condition was not maintained when any straw- 
chaff was mixed with the hay. Accordingly, after a few weeks’ 
trial, any admixture of straw was abandoned ; hay-chaff alone 
was adopted as the standard or mere sustenance food, and the 
following was the final arrangement of the experiments :— 

Pen 1. Meadow-hay-chaff alone, ad libitum. 

Pen 2. 1 lb. of ground beans per head per day ; meadow-hay- 
chaff ad libitum. 

Pen 3. 1 lb. of ground barley per head per day ; meadow-hay- 
chaff ad libitum. 

Pen 4, About 63 ounces of ground beans, and about 3} ounces 
of linseed oil, per head per day ; meadow-hay-chaff ad libitum. 

All the sheep had, in addition, an unlimited supply of water 
always within their reach, of which, after the first 4 weeks of the 
experimental period, the quantity taken was determined. 

The above quantities of beans and linseed oil given in Pen 4, 
were those settled at the commencement by calculation, taking 
an assumed average composition for barley and beans; but the 
amounts were after a time slightly varied, when analyses of the 
foods actually employed were made, and then again when fresh 
stocks were brought into use, and fresh analyses made accord- 
ingly. 

The experiments were continued as above described till Sep- 
tember 6, 1861, that is, for a period of 40 weeks from the time 
the sheep were first put up, and of 32 weeks from the time they 
commenced with the special foods. ‘They were then killed, and 
the weights of the carcass and other parts determined, 

The results are recorded in a series of Tables, as follow—those 
given in Tables I. and I. relating to both the ‘“ Preliminary ” 

VOL, XXIII. oO and 
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TasLe I.—Weticuts and 


| Preliminary Period (1860-61). Experimental 
, Gain (or Loss) lbs, Gain (or 
Weights - ——; Weights, | 
when In 4 Weeks|In 4 Weeks] ‘Total Jan. 25, |In 4 Weeks|In 4 Weeks In 4 Weeks/In 4 Weeks 
put up, 0 to in 1861. to to to to 
Nov. 30. | Dec. 28. | Jan.25. | 8 Weeks. Feb. 22. | Mar. 22. | Apr.19. | May 17. 
Pen 1.—TFood :*¥— 
Ibs. Ibs. Ibs. lbs. lbs. Ibs. lbs Ibs. Ibs. 
1 126 — 5 — 8 —13 113 10 1k 4 5} 
H 119 0 3 3 122 — 2 $ 1 8 
3 126 5 0 5 131 0 103 22 10 
4 112 7 0 if 119 — 8 43 24 64 
5 112 1 2 3 115 - 1 2 5 6 
Total .. 595 8 - 3 5 600 - 1 21 112 354 
Average 1 4 : 


1 119 0 0 0 6 3 3 
2 122 r= iL 2 1 123 = 35 5 5 — 2} 
3 122 = — 1 =P 119 — 6 63 3 63 
A 112 — 4 2 =} 110 = | 5 ths 82 
5 118 = 5 -1 — 6 112 = 5 64 5 5 
Total .. 593, —12 2 —10 583 
Average} 118°6 | — 2°4 0-4} —- 2 116°6 


1 112 |-8 a0 AEs 107 1 2 8h 3 

2 119 re W = 27 ae 116 5 gi 73 5 

3 133 1 —-2 |—a 152 6 5 8 94 

4 122 |—1 =i -—2 120 1 6 102 93 

5 110 6 |=2 4 114 0 6 8 3h 
Total.. | 596 8) jay ine fo cy 589 13 28h | 422 | 163 
Average | 119+2 0-4] — 1*8] — 1:4] 117°8 2°6 57 | B45 | 3°35 

| 

Pen 4.—Food :*—Beans and Linseed Oil in 

1 19 | —5 2 (= 8 116 6 8 8h 4 

2 124 |—1 5 4 128 2 33 64 0% 

3 126 2 1 3 129 2 il 8 — i; 

4 122 4 4 8 130 3 5 73 43 

5 100 1 Peon Hi ay 99 1 74 3h 43 

Total.. | 591 1 10° ote 602 14 31 333 112 
Average | 118°2 0-2 2 2:2] 120+4 2°8 62] 67 2°35 


a  ———— — ——————— 


* The above descriptions of food apply only to the “Experimental Period ;” during the “Preliminary Period” 
8 weeks after the commencement 
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Gary, &e., of the Sarep. 


Period (1861). 


Loss) Lbs. 7 
Es) i Final Wool Final 
In 4 Weeks/In 2 Weeks/In 4 Weeks/In 4 Weeks|In 2 Weeks] Total Average | weights, (shorn oY vights 
to to to to to in per Head | Sept. 6. | May 17). with wool 
June 14. | June 28, | July 26. | Aug. 23. | Sept.6. | 32 Weeks. | per Week. added, 
Meadow-hay-chaff alone, ad libitwm. 
Ibs. ozs. Ibs. lbs Ibs. Ibs. lbs. ozs. | Ibs. ozs lbs. Ibs. ozs. | Ibs. ozs. 
13 8 — 93 — 43 — 62 — 3} 6 8 0 3h 114 5 8 119 
1 4 3h 1 13 — 23 4 4 DF 131 5 4 136 4 
$ 11 — 3} - 1 7% 1 30 7 O 153 153? foul 161 7 
5 4 0 — 24 2h 4 14 12 O 7 1273 6 4 135 12 
3 6 — 3} 2 — ot 4} 18 6 0 94 128 Sie 133 6 
27 (1 | — 134 - 5 4t 4 84 5 an 6542 | 30 1 684 5 
5 6°6 — 2°65) — 1 0°85 0°8 | 16 13°8} O 82 180°9| 6 O*2} 136 14 
quantity ; Meadow-hay-chaff ad libitum. 
4 10 2h 4 — 04 4 22 14 130113 1374 4 6 141 14 
ms — 24 5 34 — of Ly Ud 0 8 136 411 140 11 
5 14 4h 2 33 3 28 10 0 142 141 6 10 147 10 
9 2 — 0% — 31 5 14 31 10 0 152 137 410 141 10 
20 — 2 2h 3 13 23 4 0 112 1292 Fy 33 135 4 
53 138 12 10 143 94 124 1 ob 6813 | 25 13} 707, 1 
6 12°2 0°35 2 29 1°9 | 24 13 0 123 1364 by eG ey My 
quantity ; Meadow-hay-chaff ad libitum. 
413 - 1 0% 74 - 2 24 5 0 124 125 65 131 5 
m0 O —2 23 82 1 42 4 1 52 1524 5 2 158 4 
7 4 os 12 4h -— ii 34 4 1 1 1604 5 12 166 4 
7 1 = i: 1 52 02 32 13 1 0% 1483 4 5 152 13 
8 14 - 9 8 5 0 30 6 O 154 138 6 6 144 6 
38 0 — 12? 132 264 — 2 164 0 : 7242 | 28 8 753 0 
m 986) — 2°55 275 5°3 | — 0°4] 82 12°8) 1 OF 144°9} 5 11°2) 150-10 


all the sheep had hay-chaff alone; and in Pen 2 the limited food (beans) was not given until March 22, that is, 


of the Experimental Period. 
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and the ‘‘ Experimental” periods, and those in Tables III. to 
IX. inclusive, to the ‘‘ Experimental ” period only :— 

Table I. The weights of each sheep, its gain (or loss) between 
each weighing, and its total gain. 

Table II. The quantities of food consumed (and water drank) 
in each pen, between each period of weighing, and during the 
total experimental period. 

Table Ill. The average amount of food consumed (and water 
drank) per head per week, between each weighing, and over the 
total experimental period. 

Table IV. The average amount of food consumed (and water 
drank) per 100 lbs. live weight per week, between each weighing, 
and over the total experimental period. 

Table V. The average amount of food consumed (and water 
drank) per 100 lbs. live weight per week, during each of 19 con- 
secutive weeks, with the mean temperature and range of tem- 
perature of the feeding-house, at different times of the day for 
each of those weeks. 

Table VI. The amounts of food consumed (and water drank) 
to produce 100 lbs. increase in live-weight, between each weighing, 
and over the total experimental period. 

Table VII. The average amount of increase per head per weeh, 
and per 100 lbs. live weight per week, between each weighing, and 
over the total experimental period. 

Table VIII. The original and final weights, the total increase, 
the wool, and the weights and proportions in the fasted weight 
of the carcasses, and of the inside loose fat. 

Table: [X."is a summary ‘of Tables IIL, M1) 1V20Vvie 
VIL, and VIII. 

The Summary Table (IX.) shows at one view the average re- 
sults over the whole experimental period on each of the points to 
which the other tables respectively relate ; and it is to it that we 
would refer the reader for a record of the main facts of the 
experiments ; though, in the few remarks we shall have to make 
upon them, we shall necessarily be guided by a careful conside- 
ration of the detail as given in the other tables. 

The general result of the experiments is, as might be expected, 
that sheep thus fed upon dry food alone (with water) increased 
very little compared with the average result obtained with a 
good mixed diet of dry and succulent food. 

Table I., giving the detail of the weights and gain or loss of 
each sheep, shows that most of them lost weight more or less at 
one time or another during the progress of the experiment. 
Those in Pen 1, on hay-chaff alone, lost the most frequently, and 
finally gave the least total increase; but as the object in their 
case was to put their capability of digesting cellulose or woody- 
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fibre to the test, a better rate of increase would have been objec- 
tionable, as it might have indicated that they had too much of 
the more easily digested non-nitrogenous compounds in their 
food. On each of “the four diétaries there is a general disposi- 
tion to show a loss of weight during the latter hal oftvuxie ; but 
during the previous few weeks, “immediately succeeding the 
shearing, there had been a more than usual increase in gross 
weight, Baier which hot weather set in somewhat suddenly. 

The ‘final result was, as shown in detail in Table VII., and in 
summary in the 6th and 7th columns of Table [X., that, over a 
period of half a year or more, the sheep upon hi ay- schaff alone 
gave an average increase in liv e-weight of little more than 4 Ib., 
and those upon beans and hay, barley and hay, and beans linseed- 
oil and hay, only about 1 lb. per head per week. Calculated 
upon each 100 lbs. live-weight instead of per head, the increase 
per week was only 64 ozs. upon hay-chaff alone, and only a 
fraction over 12 ozs. upon each of the other descriptions of food, 
notwithstanding that these comprised, besides hay-chaff ad libitum, 
in Pen 2, 1 lb. of beans, in Pen 3, 1 lb. of barley, and in Pen 4, 
beans and linseed oil equivalent to 1 Ib. of barley, per head per 
day. 

It should be remarked with regard to the above rates of in- 
crease upon 100 lbs. live-weight per week, that the amount with 
the hay-chaff alone is somewhat less than one-fourth, and that in 
each of the other pens, with corn, &c., in addition, is somewhat 
less than one-half of that which should be yielded by sheep fed 
liberally, under cover, and having a fair proportion of succulent 
food. It is reckoned that, over a fattening period of some 
months, sheep so fed should give from 14 to 1} lbs. of increase 
per 100 lbs. live-weight per week. 

Nor are the results any more satisfactory when considered in 
connexion with the amounts of food consumed by a given weight 
of animal within a given time, or required to produce a given 
amount of increase. 

The third column of the Summary Table ([X.) shows that the 
amount of food consumed per 100 Ibs. live-weight per week was 
17 Ibs. 13 ozs. of hay alone, 19} lbs. of hay and beans, 18% lbs. of 
hay and barley, and 16 lbs. 6 ozs. of hay, beans, dl linseed oil. 
It is worthy of remark that the above amount of ‘hay alone would 
contain almost exactly the quantity of dry substance that is 
reckoned to be consumed, on the average, when sheep are fed on 
a good mixed diet of dry and paeouleas food ; that of the hay 
and beans about 14 Ib., and that of the hay and barley about # 1b. 
in excess of such sPeouat ; and that of the hay, beans, and linseed 
oil—multiplying the oil 24 times, and reckoning it as starch— 
would contain very nearly the same amount of dry substance as 
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the hay and barley. It would appear, therefore, that the amount 
of indigestible matter contained in the food, practically set a 
limit to the quantity taken into the stomachs of the animals. 

Consistently with the last supposition, the results given in the 
4th column of the Summary Table (IX.) show that, in the case 
of the hay-chaff alone, when the sheep had eaten as much as they 
were able, there was but little digestible material left available 
for increase after that which was necessary for respiration and 
the other current functions of the body had been supplied. 
Thus, it required 43394 lbs. of hay-chaff to produce 100 Ibs. 
increase in live-weight—an amount which would contain rather 
more than four times as much dry substance as is necessary to 
produce the same amount of increase with a good mixed diet of 
succulent and dry food. In the three other experiments, in all 
of which there was a much larger proportion of digestible and 
assimilable matter, there was only about half as much dry sub- 
stance of food required to produce the same amount of increase. 
But, even in their case, the amount was more than twice as much 
as is required with a good mixture containing a due propor- 
tion of succulent food. 

The facts just stated show how important it is, in point of 
economy, to supply fattening animals with food from which they 
can store up a large amount of increase within a given time. 
For, the great expenditure of the constituents of the food is in 
keeping up the respiration and other current functions of life ; 
and this, so to speak, unproductive expenditure will bear a much 
larger proportion to a given amount of saleable increase when 
the latter is but tardily stored up. 

Although, as has been stated, the amount of food required to 
produce a given amount of increase was very large, even where 
the sheep had beans, or barley, or beans and linseed-oil, in addi- 
tion to the hay, a comparison of the results of the three experi- 
ments is of some interest. The 1 lb. of beans per head per day, 
in Pen 2, supplied considerably more nitrogenous substance than 
the 1 lb. of barley in Pen 3; yet it required almost identically 
the same amount of beans as of barley—and with the former 
about 100 Ibs. more of hay-chaff—to yield 100 lbs. increase in 
live-weight ; and the live-weight of the sheep fed on the barley 
yielded a higher proportion of carcass, and also of loose inside 
fat. In fact, the mixture of barley and hay was more fattening 
than that of beans and hay. 

It is quite consistent with the results of numerous former feed~ 
ing experiments, that, provided the supply of nitrogenous con- 
stituents have reached a sufficient amount, the increase of the 
fattening animal should, beyond that point, be more dependent 
upon the supply of digestible and assimilable non-nitrogenous 
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compounds than upon an increased amount of the nitrogenous 
ones. 

The comparison between the results of Pen 3 and Pen 4—the 
former with barley, and the latter with a theoretically equivalent 
mixture of beans and linseed-oil—is of especial interest. 

If we suppose the amount of beans and oil actually adopted 
in Pen 4 to have represented exactly, in theoretical equivalent, 
the barley of Pen 3, so far as the mere supply of flesh-forming 
and respirable and fat-forming material is concerned, the result 
would show, in practice, a marked superiority where a certain 
portion of starch was substituted by its calculated equivalent of 
oil—that is, 24 parts of starch by 1 part of oil. Thus, the 
amount of barley required was somewhat more than theoreti- 
cally equivalent to the amount of beans and oil consumed to 
produce 100 Ibs, increase in live-weight; and there were, be- 
sides, about 50 lbs. more hay consumed with the barley than 
with the beans and oil to yield that amount of increase. Again, 
the average proportion of carcass in the fasted live-weight 
was nearly 3 per cent. greater, and the average amount of inside 
loose fat nearly 1} time greater, in the sheep fed upon hay, beans, 
and oil, than in those fed upon hay and barley. 

So far as can be judged, the amounts of beans and oil actually 
consumed per 100 lbs. live-weight in Pen 4 were perhaps slightly 
more than equivalent, even theoretically, to the barley taken in 
Pen 3; but certainly by no means sufficiently so to account for 
the marked difference in the result. There are, indeed, sufficient 
reasons for concluding that, independently of mere supply of con- 
stituents, the conditions of their concentration and digestibility, 
and consequently of their assimilability, must have an influence in 
determining the relative values for the various requirements of the 
body, of substances which, in a general, or more purely chemical 
sense, may still be justly looked upon as mutually replaceable ; 
and although starch and oil are undoubtedly, within certain limits, 
mutually replaceable in about the proportions above stated, it seems 
but reasonable to suppose that the tax upon the system will be less 
in the appropriation of ready-formed fat than of starch from which 
it may be formed—at any rate for fat-storing, if not for respiration 
also. The results of these two experiments, so far as they go, afford 
evidence in favour of the view that such is in reality the case. 
That in human dietaries there is an advantage in having a por- 
tion of the non-nitrogenous matter supplied in the form of fat 
(as in animal food), instead of nearly the whole of it as starch 
and allied substances (as in bread, sugar, &c.), cannot be doubted. 
In fact, one great object attained in fattening animals for the 
food of man seems to be to get crude non-nitrogenous vegetable 
products ready formed into fat for his use. 
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Before passing from a consideration of the results given in the 
Summary Table, it may be interesting to remark that the propor- 
tion of water drank to the food coneemed was the greatest in 
Pen 2, with the hay and beans—that is to say, where the amount 
of nitrogenous substance consumed was the greatest. This is 
quite consistent with the observations of ourselves and others, 
that, under otherwise equal circumstances, the larger the amount 
of the nitrogenous constituents in the food, the greater will be 
the amount of urea passed off in the urine, and that, as has recently 
been shown, the greater the elimination cs, urea, the greater will 
be the demand of the system for water. Again, there was a larger 
proportion of water drank to actual food consumed in Pen 4, with 
the beans, oil, and hay, than in Pen 3, with barley and hay ; but 
it is worthy of remark, that when the amount of oil is multiplied 
by 2°5, and so reckoned as starch, and the total amount of food 
aeamed to be in that degree greater in Pen 4, the proportion of 
water drank to food consumed: as so counnated is very nearl; 
the same in the two cases. 

Whilst referring to the subject of the amount of water drank, 
attention may be directed to the connexion between the food and 
water taken, and the temperature and its changes, as indicated 
by the records given in Table V., which relate to weekly periods, 
commencing April 13, and ending August 23. 

The result indicated is, that there was in every pen a general 
tendency to an increased consumption of food in proportion to a 
given weight of the animal towards the middle of the period, 
aa then porns the conclusion a diminution, which was the 
more marked the better the food and the greater the progress of 
the animals. On the other hand, there was a diminution in the 
proportion of water taken towards the middle, and then a slight 
increase towards the end of the period. It is clear, therefore, 
that the amount of water taken had not an undeviating relation 
to the amount of food. 

Nor had either the amount of food, or the amount of water, so 
direct a connexion as might have been anticipated with mere 
height of temperature, so far as this can be judged of by the 
coals of a non-registering thermometer at the fixed hours 
specified. They appear to here been far more influenced by 
changes, as indicated by the range of temperature at the respec- 
tive hours during each weekly period, than by the condition of 
atmosphere as marked by the ay erage actual temperature of the 

eriods, 

The very small quantity of water taken in every pen during 
the week from May 17-24, is not to be attributed to Gunton 
of atmosphere alone, for, although the range of temperature at 
the specified hours of the day “(6 A.M., 12 M., and 5 P.M.) was 
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unusually great during that period, it is to be borne in mind that 
it was on May 17 that the sheep lost their wool, which had 
become very oppressive, and hence probably the large amount of 
water taken for some time previously, and then the sudden and 
very great decline. There was also a notable decline in the 
amount of food consumed in each of the four pens during the 
week immediately succeeding the shearing. 

Finally in regard to the connexion between temperature and 
the amount of food consumed, it should be observed that the 
records given in Table V. only relate to the spring and summer, 
and to the actual temperature at three selected hours of the day, 
so that they do not by any means so satisfactorily illustrate the 
influence of the conditions of atmosphere upon the consumption 
of food as they would, had they included the preceding winter, 
and also the registry of the maximum and minimum tempera- 
tures, and the conditions of moisture. Nor, on the other hand, 
is the whole of the decline of consumption towards the end of 
the period to be set down to the increased temperature as the 
season advanced, There is, as a rule, a diminution in the amount 
of food eaten in proportion to the weight of the body as animals. 
fatten, so that a portion of the diminution indicated in the Table 
must be attributed to the progressive condition of the animals. 
as to maturity. Consistently with this, the diminution is the 
least where the sheep had hay alone and scarcely increased at 
all, and it is the greatest where the tendency to fatten was alsc-. 
the greatest. 


In concluding this short supplementary report of experiments 
on Sheep-feeding, it may be well to state, in a few words, the scope 
and main bearings of the series of Papers to which it belongs, 
illustrative of the relations of the food consumed to the weight of 
the animal, and to the increase in live-weight produced, under 
different circumstances. 

In the first article on the subject, published in this Journal 
now nearly thirteen years ago (vol. x. part i.), the chief object 
was to show the comparative feeding values of different descrip- 
tions of food ; and one important result arrived at was, that when 
foods contain a certain proportion of nitrogenous substance, which. 
is generally reached in the ordinarily adopted food mixtures, the 
amounts required, both by a given weight of animal within a 
given time, and to produce a given amount of increase in live- 
weight, were then more dependent on the amount of the digestible 
and assimilable non-nitrogenous constituents than on an increased 
proportion of the nitrogenous ones. 

In the next series (vol. xii. part ii., vol. xiii. part i., and 
vol, xvi. part i.) it was sought to show the comparative adapta- 

VOL, XXIIZ. P 
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bility of the most important improved breeds of sheep to the 
modern system of early and rapid fattening, by means of liberal 
feeding, combined with shelter from inclement weather. The 
experiments on this subject being made with large numbers of 
animals also provided reliable data for determining the average 
amounts of food, and of its most important constituents, required 
by a given weight of the animal within a given time, and to pro- 
duce a given amount of increase in live-weight, under the system 
of rapid fattening and early maturity. 

In the last volume of this Journal (vol. xxii. part i.), it was 
shown how great is the expenditure of food to produce a given 
amount of saleable increase when the animals are fed beyond a 
comparatively moderate degree of fatness. 

The results now given show, on the other hand, that there may 
also be a wasteful expenditure of constituents (by the respiration 
and other current functions of the body) in proportion to the 
amount of saleable increase obtained, when the food does not 
contain a sufficient proportion of easily digestible and assimilable 
constituents, or when those constituents are not in part supplied 
to the animal in the succulent condition of its natural food. 

It remains to show from the results of the experiments now 
under consideration, whether or not cellulose or woody-fibre, 
which enters so largely into the composition of many of our 
current food-stuffs, is digestible and available for the purposes of 
the animal economy? and if it be so, in what proportions, and 
whether in greater or less degree according to the character of the 
constituents associated with it? But, as already intimated, as the 
settlement of these questions requires the determination of the 
cellulose not only in the food consumed but in the excrements 
voided, the consideration of the results relating to them—though 
illustrative of the feeding rather than the manure value of the 
foods—is reserved until we enter into the general question of the 
relation of the composition of the excrements of animals to that 
of the food they consume. 


Rothamsted, January, 1862. 


X.— On the best mode of getting in the Harvest mn a bad 
Season. An Essay which received the Prize offered by the 
Leeds Local Committee in 1861. By Epwin Epptson, 


TuErE are few subjects more important to the farmer than the 
proper harvesting of his corn, My earliest experience of a wet 
harvest was in the year 1816, when the blackened straw of the 
barley, which looked like smoked stubble in the month of March, 
made a lasting and painful impression on my recollection. 
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The observations which I then made as a boy have been 
serviceable to me in practice on a farm in Yorkshire of 500 acres, 
During the last twelve years I have experienced three harvests 
in which I had not a drop of rain, except what might, unknown 
to me, have fallen in the night; but I have also had to contend, 
like the rest of my brethren, with wet weather in the other 
seasons. 

Any suggestions that | make are given, not from theory, but 
practice and my own observation. My directions will be reduced 
to the following heads, on each of which I propose to comment 
very briefly, with this preface only—that I am not aware that I 
ever had a stack on fire, or was compelled to pull one to pieces. 
I do not pretend to teach as one who knows more than others, 
because I feel sure that thousands of farmers could teach me 
more than I know; but we all know and regret that the know- 
ledge of the most experienced is very apt to live and die with 
them. My object, then, is to prompt others to set me right 
where I am wrong, and to give to all the benefit of what little | 
know myself. 


Directions :— 


. Reap early. 

. Make small sheaves. 

. Use single bands. 

. Leave the sheaves open as long as you can before 
binding. 

Never allow the sheaves to lie all night on the ground. 

. Make small stooks. 

Do not use hoods. 

. Rather let corn be “muck in the stook than muck in 

the stack.” 

. Carefully watch it. 

. When dry, quickly cart it. 


— 
OM GIS He Odo Ht 


1. As to Time of Reaping.—Corn ripens first in the ear, and 
next in the straw, whether it be wheat, barley, rye, or oats, I 
never yet met with any one who could give me a positive rule to 
know when to cut corn, and I doubt whether there is any such 
rule. It has been my practice to take six ears of the corn 
picked from different places, and cut them off a foot long, in- 
cluding the ear, and strike them smartly on the palm of the 
hand, when, if the grains fall off, the corn is ripe enough to be 
cut. 

Much has been said about. cutting early, and I decidedly 
think it is better to cut too-soon than too late. To men in the 
south this early cutting may not be so important, but my harvest 
rarely begins until September. On the 28th September, 1856, 

PZ 
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I had neither housed nor stacked one sheaf of barley, and very 
little of wheat or oats. In the South of England they often begin’ 
in July. Contrast the length of day and power of the sun, and 
it needs no argument to show how important it is for us to be as 
early as we can. On Lammas-day (the Ist of August) the sun 
rises about 4h. 25m. in the morning, and sets about 7h. 45m. at 
night. On Michaelmas-day (29th of September), which is often 
the middle of my harvest, the sun rises about six, and sets about 
six; the days are rapidly shortening, the dews stronger, the 
nights longer, and the sun has less power to overcome the damp- 
ness: so that, however fine the weather, we rarely can begin to 
house or stack the corn until half-past ten or eleven o’clock in 
the morning, and must usually leave work at six or seven at 
night. Contrast this with Lammas-day, when, the sun being in 
full power and heavy dews exceptional, you can often cart from 
six or seven in the morning to eight or nine at night, or about 
double the time. So much for the benefit of cutting early. But 
again we come to the question how early, and I fear nothing but 
local experience can answer this question. 

With wheat and oats, if the straw be ripe and of a good 
healthy ‘‘ straw yellow ” colour two or three inches from the top, 
and if the ear of the oat feel hard to the hand, and the ear of the 
wheat feel prickly on being squeezed, they are ready to cut. 
The grains should not yield a milky fluid, but feel firm on pres- 
sure between the finger and thumb, and the straw should yield 
no juice on béing twisted or crushed. These signs will be 
sufficient if the crop be ripening kindly; under other circum- 
stances, when you find the straw ripe at the ground reap imme- 
diately, the crop will not improve by standing. 

Barley should be of a uniform straw or yellow colour in the 
grain and awns, and the ear should be bent downwards nearly 
double. I have had barley out seven weeks, the straw of which 
was freely eaten by the cattle in the yards in winter; and though 
there was much clover in it, and the stooks were several times 
moved from one site to another to dry the butt-ends, nevertheless 
the sample was not so bad in colour as I have sometimes seen in 
barley that has been out only half the time; but I was particular 
in having it dry at last. It is very bad management, after all 
your patience, to house or stack the corn when at all damp. 
Never do that; its long weatherbeaten endurance fairly entitles 
it to a dry lair at last. 

2. As to Small Sheaves.—A sheaf of 9 inches’ diameter has the 
following advantages. It gets dry rapidly, whether by wind or 
sun, often in less than half the time required by one that is a 
foot or 15 inches in diameter. It is more easily “ set up ” when 
the harvester, at the close of his day, is almost worn-out with 
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fatigue; and if he have miscalculated his time, and darkness 
threatens him, a light sheaf, easily lifted and carried by his wife 
or child, gets properly placed; if its circumference were some- 
thing ike 3 or 4 feet, as we sometimes find in Lincolnshire 
and ‘Nottinghamshire, it might be left on the ground all night, 
or carelessly set up, to he blown down by the breeze hetere 
morning. Again, with small sheaves such as I have named, 
you have the further advantage that, if you are short of “hands,” 
either from the Irish labourer having returned home or from the 
amateur harvester having finished his holiday, with these small 
sheaves a woman, or even a boy of fourteen years old, will take 
the fork, and “pitch” 400 of them—about a cart-load—in ten 
minutes without difficulty. 

3. As to using Single Bands or Bindings.—By a single band | 
mean only one length of straw, instead of the ordinary band of 
two lengths. After twelve years’ experience I am satisfied that 
this is the best plan; it almost dispenses with the band-maker, 
and there is not so much danger of sprouting at the band as 
when there are two knots instead of one, especially if the single 
knot be properly tied and put inside the stook instead of outside ; 
and by having one length only, you are always certain that the 
sheaf shall not be too large. There is also in threshing an 
advantage in haying single bands: you have one knot to untie 
instead of two; you save time, and often save the threshing- 
machine from being strained in bolting these knots. 

4, Leave the Sheaves open—By this I mean that when the 
band is laid on the ground, and so much of the corn placed 
thereon as will make a sheaf, it should be left untied, so as to 
get more sun and wind in the middle of the day. When once 
the sheaf is thoroughly dry, the corn is not so likely to sprout as 
it would be if the sheaf were bound when freshly-cut. The 
power of the sun in the middle of the day, from nine to three, 
playing on the loose straw, will often save two days in making it 
ready for carting. 

5. Never allow the Sheaves to lie on the Ground all Night.— 
Men, in their eagerness to make long days, will sometimes play 
the trick of leaving nearly a day’s work of sheaves on the ground. 
Even in the dryest time this should not be allowed; but if a 
pelting rain should come in the night, a sheaf thus left is often 
so thoroughly saturated with wet that it will take two or three 
days more to dry than sheaves that have been standing. Besides, 
the ears of corn being always nearest the ground, they, and the 
best part of the stems of straw, are often bespattered with dirt 
and sand, the corn is very dusty i in the threshing, and the straw 
is unpalatable for the cattle. 

6. Make small Stooks.—Some persons put 12 sheaves in a 


214 Harvesting in a Bad Season. 


stook, others 10, others 8; I prefer 10 because I find in practice 
they stand up against the wind better than 8, and quite as well 
as 12, JT amaware of the plan adopted in many places of putting 
4 sheaves together only. Though in theory I like the 4-sheaf 
stook, in practice they do not seem to answer as well as 10, but 
are constantly blown down, This may arise from the labourer’s 
want of practice, for | am told that in Scotland, Wales, and other 
places, they stand well. 

7. Never use Hoods or Caps.—The hoods or caps are made by 
turning the butt-end upwards, spreading out the ears, and making 
a sort of “fantail,” which acts as a roof. There is a great 
difference of opinion on this point, and I will not speak positively 
about it. My experience is against the hoods. In the same field 
I have tried both ways; and the un-hooded stooks having shown 
the least sprouting, it struck me that as the straw in the hoods is 
inverted, the rain may not run off them so easily as when it 
trickles down the straw in its natural position for growth ; this 
may possibly cause more of the wet to lodge in the straw, and 
thus saturate the ears that are covered so as to make them sprout 
more than if they were exposed. 

8. It is “ better to have muck in the Stook than muck in the 
Stack.7—All agree in this adage, but the weariness and anxiety 
of a wet harvest, with the gloomy clouds or the murky atmos- 
phere of October and November, often drive the farmer to impro- 
per haste. Yet the greater the age and experience of the farmer, 
the more you will find that he has come to the conclusion, that 
there always has been a time and therefore he hopes there always 
will be one for gathering in the crop; and whilst the young man in 
anxiety and haste rushes too soon to his carting in the hope that 
all will be right, the older and wiser says he fears it is not dry 
and waits patiently, as bygone years of wet harvests have taught 
him to do. Never in any case house or stack your corn until 
you can say without a shadow of doubt zt 7s dry and ready. To 
learn whether it is ready put your hand to the middle of the 
sheaf, and if it be cold or damp it is not ready; if it feel dry and 
comfortable it is.ready. When it is ready and the day fine, as 
soon as the dew is off, throw or rather pull down, very gently, 
every stook, and let the butt end be put to windward. If it 
happen that you can expose it to both sun and wind so much the 
better, unless the wind should happen to be as furious as that 
which in September, 1860, ina few hours damaged my corn to. 
the extent of at least 240/.; in such a case put the ears to the 
wind. I name this because a wet harvest is sometimes a windy 
harvest. In 1860 every stook in a field of 10 acres was blown. 
down ; at least three-fourths of the sheaves were carried across 
the field, and 5 cart-loads were actually blown over a 4 feet 
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6 inch wall; many sheaves being found among the trees of a 
half-grown plantation. Being on the spot and seeing the havoc 
made in the corn, I at once tried the experiment whether the 
sheaf would do best with the bottom or the top put to windward. 
When the butt-end met the wind the sheaf was instantly blown 
away at the rate of 3 to 5 miles an hour, whilst the top end or 
ears seemed to present a sort of inclined plane to the wind and to 
get more firmly fixed the longer it stayed. 

9. Carefully watch the Corn.—lt is often said that a farmer 
should see every field at least once a day, but in a wet harvest 
he should see every cornfield at least three times a day. To 
those who have not done this vigilantly, it is almost incredible 
how quickly in the months of October and November two or 
three hours of a drying wind will put thoroughly ripe corn into 
a fit state for leading; but whilst watching the corn, do not 
forget to consult the barometer and the weather tables,—not that 
these are always to be implicitly trusted, but still a great deal is 
to be learned from both, as well as from the shepherd, the swallow, 
and the use of your own eyes and ears. 

As a wet harvest is always a late one prepare your staddles (or 
stathels or brandreths, brandreys, or by whatever name the place 
for the stack is called) in the field, if the homestead be. above 
half a mile from it. Most people think a brandreth the best 
plan at all times, and it seems reasonable that it should be so; 
but I have tried the following plan against a really good brandreth, 
and I confess that whether as regards dryness or freedom from 
vermin, I could not say that the brandreth deserved any pre- 
ference. Let the ground of course be perfectly dry; cut a grip 
9 or 10 inches deep all around the stack bottom, about a foot 
from it, and take care that at the lowest point you have a clear 
opening or watercourse, and throw the cuttings into the middle 
so as to make the bottom convex. Then put a layer of straw, as 
much as would be a very good bedding for a tired horse ; upon 
that build your stack, and if you have not tried it, you will be 
surprised to see how little you lose from damp or vermin. I 
name this as an easy method of being ready for action. I should 
rather build on the bare ground so prepared even without straw, 
than wait a quarter of an hour, if my corn were ready in a wet 
season. As an expedient, I have sometimes used layers of straw 
in the stack, but I do not think much of it; I have also sometimes, 
with good effect, placed hurdles in the middle of the stack to 
create thorough ventilation; but neither then have I here found 
much advantage, because though more wind gets in in one place, 
there is undue pressure in another. 

I have also tried drying corn ina room into which hot air was 
forced by a blowing machine ; and on a small scale I have tried 
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the drying of the ears cut off close to the straw; but I have 
no present intention of repeating the experiment, the cost being 
too great. The longer I live, the more confidence I feel 
in the assurance of Prey idence that “seed time and harvest” 
shall not cease, which surely should teach us patience and 
confidence. 

10. As to Carting or carrying the Corn home as soon as it is 
ready. —I always use one-horse carts, with hecks and shelvings, 

carrying from 13 to 18 ewt. of corn in the straw; I use no cart 
ropes to tie on with, and rarely lose a sheaf off the carts. Taking 
into consideration fae tying and untying, occasional loss and 
breakage of ropes, &c., I consider that this alone saves nearly 5 
minutes in every load. This is an important saving in unsettled 
weather, especially when days are shortened. I have often found 
the “ picker” (or pitcher) throw up 400 sheaves in 74 minutes, 
sometimes in 5 minutes. 

I have here given my own experience, but I have also read, 
where I could, that of other people. Some recommend that the 
Poke shouldlibemaade ot 8 sheaves only, that is, 4 of the largest, 
two against two; the two smallest at the ends, so that they prop 
the stook ; and the two longest as ‘‘ hooders” or ‘‘ caps” opened 
well and drawn close to each other over the other six, their butt- 
ends being of course uppermost. These stooks, they say, rarely 
blow down. The caps should be tied together by twisting a 
piece, say half a handful, of the butt-ends of the sheaves on both 
sides. This, it is said, will sometimes, if well done, resist rain 
for a month, 

In Cornwall they have, or had a practice of making what they 
call an “arrish-mow.” As soon as the wheat is bound, if the 
weather is doubtful, they make a circular shock of 15 or 20 
sheaves standing upright, against this lay a sheaf with the butt- 
end nearly flat on the ground, the ears bending upwards against 
the shock. Go round this and make a circle; then begin 
another. rew outside in the same manner, keeping the knee 
on the last sheaves till you have got two or three hundred. 
‘Take care to give the ears an increased elevation, so that the 
whole when finished shall have the appearance of a spire being 
taper from bottom to top, and from 10 to 15 feet high. The 
upper part is contracted by increasing the uprightness of the 
sheaves, and the whole is covered with a sheaf of reed called a 
cap, which is held on by a straw rope, and seems to resist even 
long continued rain. 

I think the ‘‘ reed” might in Yorkshire, and in most parts of 
the North of England, and in all Scotland, find a substitute in 
fern, or ling, or heather, and the newly invented thatching- 
machine might perhaps here be brought to our aid. 
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Those who wish to read more on the subject may refer to— 

Sinclair’s ‘Code of Agriculture,’ under the head of Harvest. 

* British Husbandry,’ vol. ii. p. 106. 

Stephens’s ‘ Book of the Farm,’ Harvest, &c. 

‘Communications to the Board of Agriculture,’ vol. iv. p. 166. 

Johnson’s ‘ Farmer’s Almanac,’ vol. i., &c. 

Morton’s ‘ Farmer’s Almanac,’ vol. i., &c. 

Loudon’s ‘ Encyclopedia of Agriculture,’ Wheat, Harvesting, &c. 

Young’s ‘ Annals of Agriculture,’ Index, Har vest. 

‘Royal Agricultural Society’s Journal,’ vol. i., pp. 15, 447; vol. vi. p. 13 ; 
ol. vili., p. 75; vol. ix., p. 501; vol. xiii. p. 233; vol. xiv. p. 305. 


Leeds, 1st June, 1861. 


XI.—On Harvesting Corn. By Peter Love. 


Prize Essay. 


Tuts being one of the most important works on the farm, has 
received much attention in every land and every climate; the 
variation of climate having had more to do in deciding the course 
pursued than any other consideration. If we commence our sur- 
vey with the northern and western parts of the United Kingdom, 
where the greatest difficulties have to be encountered in conse- 
quence of the wet and changeable seasons there prevalent, we 
find the wary Scotchman and the impetuous Irish under the 
same atmospheric influences adopting the same modes of saving 
their corn. 

In the rainy districts of the West of Scotland the plan of 
“rickling,” or hand field-stacking, obtains, partly in consequence 
of the prevailing custom of returning to tillage after the land 
has for three or four years been laid down to pasture. Here 
the first corn crop, which is oats, has generally a large quantity 
of grass amongst it, to save gh in good condition is of 
faech importance ; they take care, therefore, to cut low, either 
by scythe or hook, while dry, aud to and the sheaves with 
the bands rather near the ears; these in fine weather are set 
up singly for a day or two; then they are collected and 
built into small round stacks, rather less in diameter at bottom 
than two lengths of the sheaves, and gradually tapering till 
finished at the top with one sheaf tied close to the butt, and put 
on with the ears down so as to thatch all the ears of those below. 
The builder stands on the ground at first and finishes with a 
short ladder. If the weather is wet and precarious, the corn is 
“rickled ” close up to the hook, scythe, or machines ; the use of 
the sickle is almost unknown. Wet never penetrates these little 
stacks, because the sheaves lie elevated at the centre at an angle 
which becomes higher and higher, until the last sheaf placed 
vertically makes a cap for the whole. These “rickles” contain 
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from 100 to 150 sheaves, and cost about 2d. per hundred sheaves, 
or from ls, to 2s, per acre for building. When the crop is stacked, 
before it has stood in the sheaf long enough to harden the grain, 
a triangle is always formed of three poles about 12 feet long, 
fastened together at the top. This is raised on the stands with 
the bottom ends about three feet apart; or, if stands or staddles 
are not in use, then a stone or brushwood bottom is formed, with 
an opening leading to the triangle so as to admit free circulation 
of air; on this bottom the crop is built around the triangle in 
stacks of from three to five yards in diameter, according to the 
condition of the corn, and thus the grain is preserved from. 
heating and the straw from damage. In the western and midland 
counties of Ireland a similar system prevails, with this difference, 
—that there the crops are all reaped and tied into very small 
sheaves, and that in building the field-stack, the builder kneels 
on the stack, which is objectionable, because the sheaves get packed 
too close, and the wind and air cannot permeate the stack freely. 

About thirty years ago, John Love, Esq., of Oakfield, in 
the county Kildare, invented a plan of making round shocks, 
with twelve sheaves and four small head sheaves, which, while 
they resisted the rain, permitted the wind to act on the whole 
mass ; this costs about three halfpence per hundred sheaves. The 
damage done by these shocks standing too long in one place upon 
grass-layers in wet seasons, induced the author to invent a simple 
contrivance, at the cost of 12s. 6d., which enabled two men to move 
these shocks bodily, at 6d. per hundred shocks of 16 sheaves each. 
This contrivance consisted of two bars of ash, three inches in depth 
by 14 inches thick, and seven and a half feet long, rounded 
at the ends for the hand to hold by ; two three-quarter-inch round. 
rods of iron, four and a half feet long, are fastened into the flat 
side of one of these ash bars, at about a foot from each end; cor- 
responding holes being made in the other bar to receive the two 
rods so that the bars can be drawn close together or slid apart 
at the will of the carriers. From the inside of the said ash bars 
project four iron teeth, three inches long, set fifteen inches apart. 
The carriers set these bars wide enough apart for them to pass 
over the shock, and lower them to within two-thirds of the 
bottom; they then press the bars together, and the teeth enter 
into the shock, which is thus tightly grasped and lifted bodily on 
to fresh ground. With this simple contrivance two active men 
can, with a good crop, move shocks at 6d. per hundred. When 
the shocks are few and far between it will cost more. 

As we travel from the North of England southwards, or in Scot- 
land from the west, eastwards, we find that these extra precautions 
die away, until even the practice of putting head-sheaves on the 
shocks gradually disappears, and the grain and straw are alike 
left to the mercy of the climate, which of course seldom does 
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much damage, or the intelligence of the farmer would prompt 
him to adopt the same means as others to prevent the loss, Still 
there are occasional seasons, such as those of 1841, 1845, and 
1860, in which the plan of making shocks well capped and secure 
would have saved a vast deal of both grain and straw, which as 
it was were bleached and damaged. With the present rage for 
cutting corn green, capping is found to retard the hardening of the 
grain, and may be dispensed with, if the sheaves, placed with 
the knots of the bands turned inwards, are made to straddle 
properly, the ears being well pressed home together, and each 
pair of sheaves in the shock so adjusted that they can stand alone 
unpropped, even if some of the other sheaves be removed. 

Before entering into the expense of the various operations of 
which this Essay must treat, it will be desirable to calculate the 
annual expense of keeping a farm-horse. The keep may be 
thus estimated :-— 


For 32 winter weeks— : Bess de 


32 bushels of oats, at 38s... 416 0 
82 bushels of beans, at 5s. . SarOLEO 
56 ewt. of carrots, at 1s. 216. 0 
Wheat-chaff gratis. 
For 20 summer, &c., weeks— 
20 bushels of beans, ain ies j/.18 Tas 5) ORO 
5 tons of green rye, tares, Italian rye, or clover, “equi- 
valent to one ton of hay, at rare Rah leds (ities Oh tO 
Total for food ..  .. abso com y-laallt, 
Blacksmith’s bill, shoeing and mending traces, 
&e. . rH Sabeyhork caderet ide Hea Oe, 
Harness-maker’ Sy oiling, ‘&e. aie WCE OG: 
Interest and tear and wear of hamess, 10 per 
Cent pONsiaMOss ca. se igs a) sm) yetae oe Ode 
LF oO 
Insurance of life, with tear and wear on 35/., the value of 
sented LOwuer \Cenitivts ca. Wie. gimuin unas awit || ae yl rll Ole 
25; oF © 
Tear, wear, and interest on machines, &c., for ida 
food, 10 per cent. upon 17. 10s. = % 3.0 
£23 12 0 


Further, as to the rate to be charged for the use of a horse, 
this ought to vary with the demand for his service at different 
seasons. There are not more than 250 working days in the 
year in all. Of these— 


Le sid. 

60 days for harvesting and seeds, charged at 3s.,willmake 9 0 0 
90 for manure carting, root-harvesting, &e., at 2s, Goes Ube >: 0 
100 days at slack time, charged at 1s. 8d. ety On Or) 
8 


£28 1h 


220 Harvesting Corn. 


—a sum which agrees with our estimate of the total cost of 
keeping a horse. 

I shall now proceed to the consideration of my subject in 
reference to the various methods of harvesting practised in 
England, viz.: reaping high, reaping low, bagging, mowing, 
michine- -mowing, and machine-reaping ; in oil oF winch I have 
had nearly thirty years’ experience and close observation. For 
above twenty years I have been in the habit of taking the num- 
ber of sheaves, of a given size, as the fairest and pes test of the 
economy of foe different systems, in all their bearings, as to 
cutting, carting, stacking, thatching, and threshing. 

I find that a full crop of wheat gives about the following 
number of sheaves per acre (of from 8 to 10 inches diameter) :— 
when reaped high, 160; bagged, 180; mown, 200; machine- 
reaped, 170 ; machine-mown, 180, for each foot in length of straw. 
Oats give about a fifth more; and barley, when free from 
seeds, a third more, but with a layer often double. 

We may take as our standard a crop of wheat, one of about 40 
bushels per acre, the straw of which will be about 5 feet long ; 
this, if reaped 18 inches high will give 560 sheaves ; which at 
the price of 1s. 9d. per hundred, ail cost 9s. 11d. per acre for 
reaping. ‘The same reaped low, at 6 inches, gives 720 sheaves ; 
and at the same rate, costs 12s. Vd. per acre. 

Bagging should be done so as to leave a stubble 3 inches 
high, and will in the aforesaid crop produce 855 sheaves, which, 
at mile 2d. per hundred cost, 9s. 114d. per acre. Mowing i is 
done at about the same heist as bagging, at the price of 
103d. per hundred sheaves ; producing 950 sheaves, and there- 
fore costing 8s. 3?d. per acre. 

By machine-reaping I mean the work of such reaping-ma- 
chines as by manual or mechanical power deliver the crop in 
parcels large enough for sheaves; such are Hussey’s, McCor- 
mick’s, Dray’s, and others made on the same model by other 
makers. Among these Dray’s stands foremost, which, with 
fair management, will cut an average of 8 acres a day, or 120 
acres in 15 days, which will represent the average quantity cut 
in a season. The tear and wear of the implement must be 
distributed over that number of acres. If this be estimated at 
20 per cent. on 30/. (the average cost of the reaper, including 
carriage and extras,) the charge for the use of the implement 
amounts to 1s. per acre on tiese 120 acres. Three horses will 
also be required, at 3s. apiece per day; likewise two good 
labourers at 4s. each including beer, who take it in turns to 
drive and to deliver the crop. These together cost 17s. for 
the 8 acres, or say 2s. per acre, which with 1s. for wear, &c., 
of machine; gives 3s. as the whole cost of machine- -cutting and 
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laying in parcels ready for tying into sheaves. Our standard 
crop when thus harvested will produce about 810 sheaves, which 
for tying and shocking will cost 44d. per hundred, or 3s. per 
acre ; making, with By. for cutting, a : total cost of 6s. per acre. 

Bell’s, Burgess and Key’s, Lord Kinnaird’s, Smith of Dean- 
ston, andl Crosskill’ s, are all swathe-delivery or mowing-machines, 
which ought to take a wide cut, or the swathe will be so thin 
that the cost of gathering runs away with much of the saving 
effected in cutting. * 

The differences to be found in the reports of various persons 
who have used these machines, have arisen chiefly from the 
different management of their respective drivers, upon which 
both the increase in bulk of the straw cut, and in the cost of 
gathering and tying has depended. Having used these machines 
more or less during the past nine years, | will now give an estimate 
of their expenses for a swathe of about five feet in width. ‘These 
machines, with extras and carriage, will cost about 50/.; if we 
allow 10/. (or 20 per cent. on die’ prime cost) for wear and tear 
and for repairs, and assume that 150 acres is the extent which 
each will cut in an average season,—then 10/. distributed over 150 
acres will give 1s. 4d. per acre as the charge for the use of the 
implement; to this must be added the cost of men and horses. 
Now 4 horses at 3s. per day as before, and one man at 4s. 
including beer, making together 16s., will cut 10 acres a day, so 
that the charge per acre for men and horses will come to Is. 7d., 
and the entire cost of cutting to 2s. 11d. The number of sheaves 
on our standard crop will be about 850, which for gathering, 
tying, and shocking, at 7d. per hundred, cost about 5s. per acre, 
with about 3s. for cutting ; about 8s. per acre inall. For upwards 
of twenty years I have paid for cutting and carting my crops at 
per hundred sheaves, finding this the best criterion to go by, as 
the immense difference in the bulk of straw produced by dif-. 
ference of soils, as well as by high or low farming, renders any 
other standard jee cae! 

Coming next to the carting, I have always had this done at a 


* From my experience in this description of machine, which began in 1834, 
I have come to the conclusion that the power is principally absorbed in driving 
the machinery and dividing the corn to be cut from that left standing, so that 
little extra force would be required for taking a foot or two more in width ; I have, 
therefore, urged on the makers the expediency of increasing the width, especially 
in the machines which are propelled, which, if made with an eight feet wide cut, 
would give plenty of room for three horses working abreast. As we increase the 
width of swathe, we at the same time reduce the distance to be travelled by the 
horses in cutting, and the workmen in gathering and tying up; with a four feet 
width of cut the horses must travel 2 7 miles per acre, and the binders the same ; 
while with an eight foot width of cut the distance is only 1,4 mile, or half the 
distance, which will lower the expense of gathering and binding by at least 1d. 
per 100 sheaves. 


222 Harvesting Corn. 


halfpenny per hundred sheaves for each hand they pass through 
until finally laid on the stack ; this provides for pitching, loading, 
unloading, handing to stacker, and stacking, besides a man 
who sees that the stack is going up all right, and gets on the 
platform to repitch when the stack gets too high for the man on 
cart or waggon to reach the top ; this gives 3d. a hundred sheaves 
as the expense of manual labour in carting and stacking; the 
cost of horses and drivers depends on the distance of the stack 
from the field. A horse will go and return a quarter of a mile 
in ten minutes (at the rate of three miles an hour); and two 
loaders and two pitchers will load 240 sheaves in the same time ; 
therefore for every quarter of a mile between the field and stack, 
an extra horse, cart, and boy will be required ; of course inter- 
mediate distances must be met, either by more horses going more 
slowly, or fewer going faster. Inasmuch as expedition (when the 
crop is fit) is of the utmost importance, and three horses and 
carts or waggons are the smallest number that can insure the 
harvest-men against loss of time,—the minimum cost for horse- 
labour with the drivers will be about two-pence per hundred 
sheaves, and for every additional quarter of a mile in distance 
two-thirds of a penny. 

A considerable saving of cartage will obviously be effected if 
for the central farm-steading, which may be called the Scotch 
plan, there be substituted that of having several field barns. 
This system has been introduced into England, together with 
the moveable steam-threshing machines, which have in many parts 
quite superseded the old method, because they can thresh the corn 
in less time than was once required to put it into the barn. 

Economy in thatching is another point for consideration. 
This item of expenditure becomes more costly as the bulk of the 
straw is increased by the use of other implements than the sickle, 
as the size of the stacks is diminished, as the slope of the top or 
roof is increased, and as the stacks are allowed to increase in size 
as they go upwards, which shape also involves an increase of 
labour, because a greater portion of the sheaves have then to be 
thrown up above the level of the carts. 

The stacks, therefore, should be made of as large a size as cir- 
cumstances will permit, and this size will be ruled by the number 
of sheaves which can be threshed in a day, which will commonly 
be 8000, or the produce of about 10 acres, yielding 40 quarters 
of wheat; at all events the size of the stacks should be so regu- 
lated that one, two, three, or more, should constitute a day’s 
thrashing.* 


* Where small stacks are thought desirable, they should be so placed in pairs 
that the two may be threshed without moving the machine and engine, and thus 
sacrificing nearly an hour of work.—P, H. F. 
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I have been in the habit of building my stacks on staddles 
30 feet long and 12 feet wide, the ends being circular. Com- 
mencing in the middle, the first outside sheaves are allowed to 
project 6 inches over the frame, and the next two courses overla 
to the same extent, which brings the width to 15 feet; the walls 
or sides are then carried up so nearly vertical that when 12 feet 
high the width has only increased by 18 inches ; the head or roof 
is then put on at an angle of 45 degrees, which settles down to 
about 40 degrees: these stacks hold about 8000 sheaves, reaped 
low. They require nine square of thatching, costing 1s. per 
square, which comes to 1}d. per hundred sheaves, If the crop has 
been bagged, the cost of thatching is about 14d. ; if mown, 12d. ; 
if high-reaped, 1d. ; if machine-reaped, 14d.; if machine-mown, 
14d. per hundred sheaves. The thrashing I have found to cost per 
hundred sheaves an average of 10d. for high-reaped sheaves, 
1s. for low-reaped, 1s. 2d. bagged, 1s. 3d. mown, 1s. 1d. machine- 
reaped, and 1s, 2d. machine-mown. 

1 have put together these various costs in the following table :— 


a —J —J > i] So 
= =| =| = =} = 
‘= 4| High |Z] Low |Z .;|Bagging|Z | Mowing! | Machine = ,; | Machine 
Wobkakions =| Reaping /3.2/Reaping}2.2| Low |3,2| Low |8,2| Reaping! 2.2 | Mowing 
peramons: }9 8] 540 |98/ 720 |o8| 850 |e 8 975 |98) 810 |e 8] 850 
‘Eg | Sheaves.|"= @ | Sheaves.|'= & | Sheaves.|= 7 | Sheaves.|= 3 | Sheaves,|-= & | Sheaves. 
a [-v my oy Ay 14 
Per acre. Per acre. Per acre. Per acre, Per acre. Per acre 
d. |£ Ss. d.j da. |& s. dj d. |S s. dj d |%. s. dj d. |£. s. ad) d.|£. s. d 
Cutting and 
shocking 21/0 911] 21 1012 7} 14/010 0} 103 0 8 6 9 j0 6 Of] 11 [0 710 
ae et 4/0 1 94 4 jo 2 43] 4)0 210] 4/0 3 2] 4]0 2 gi! 4 |o 210 
Thatching .| 1/0 0 54] 1210 0 93 14/0 1 0% 120 1 5] 12/0 o 403! aslo 1 02 
Threshing . 10/0 4 611210 7 2% 14 0 911115 |0121/13)0 8 7 | 14 0 911 
poset: 40 |0 16 8] 382'1 2114] sal. 3 98) 3035/1 5 2) 27zl0 18 2| 30al1 1 7% 


Cutting and 


carting stub- we [0 3 9 
Mesh a 
Loss in value 
of straw ‘ guy 9, 4 


CRUE ee wailed OE ole tM a LN ove aL Ot ree eet we en 


On all these systems, except that of high-reaping, autumn cul- 
tivation can be carried on even between the shocks, if these are 
carefully set up in straight rows. It may be satisfactorily shown 
that the saving effected by high-reaping is more than coun- 
terbalanced by the cost of harvesting the stubble and by the 
deterioration of the straw. To prove this point I carefully 
removed the straw off four square yards of ground and ‘set it up 
even at the bottom, when I found that the top foot gave at the rate 
of 6 ewt. per acre, the second:6 cwt., the third 7 ewt., the fourth _ 
8 ewt., the fifth 9 ewt., and the sixth 10 cwt. per acre in round 
numbers on a full crop. As the standard crop taken for our cal- 
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culations is 5 feet high, the quantity of straw deteriorated will be 
15 inches, which, at 9 cwt. per foot, gives 11 cwt.; this, as 
straw, is worth at least 1s. per cwt. for manure and 2d. for litter, 
or 14d. in all. On the other hand, as stubble, its value for 
manure is diminished by one-half, or 6d. per ewt., whilst for 
litter it is totally unfit, being always cold and damp when so 
applied. ‘This deterioration, therefore, on 11 cwt. amounts to 
7s. 4d. per acre, to which, if we add 3s, 9d. for the expense of 
cutting, gathering, and carting home the stubble, we have 11s; 1d. 
as our expense_and loss to be added to 16s. 8d., the cost at harvest- 
time, or 1/. 7s. 9d. in all; which shows that high-reaping is the 
most wasteful and expensive of all the methods in use, the reap- 
ing-machine being more economical by about 50 per cent., whilst 
low-reaping and bagging are 9 per cent. more expensive than 
machine-mowing ; hand-mowing being more expensive than any 
except high-reaping. 

As dispatch is of the utmost importance in harvest, the reaping- 
machine and mowing-machines that take a wide cut must rapidly 
come into use. The custom of mowing barley and oats, and 
carting them loose, is most slovenly, and, as far as oats are 
concerned, very wasteful, besides being at all times injurious 
to the fodder. Barley, however, is thought by many to malt 
better when got loose after turning, because every grain will thus 
receive the same exposure to the weather, and consequently sprout 
alike; but as the land gets better cultivated and heavy crops 
become the rule, farmers will be weary of the everlasting job of 
carrying heavy crops loose, and be induced to tie up more and 
more every year, even if the barley has been previously left in 
the swathe till properly weathered. 

An opinion is generally prevalent that a great difference in 
the quality of the straw is effected by climate, and to a small 
extent this is the case; but far greater differences arise from the 
condition of the soil as to manurial matter for the nourishment 
of the crop, and from careful harvesting, by which the scorching 
heat of the sun and bleaching effect of wet are avoided. The 
truth of this may be inferred from the small value put upon 
straw as fodder in those districts, where the slovenly system 
of mowing and carting barley and oats as loose corn obtains. 
It is to be hoped that the high price of mutton and beef may 
cause these farmers to see the vast value of well-saved straw 
as the most economical means of supplying those fibrous ele- 
ments of food which are indispensable for ruminating animals. 
It must be admitted that in a fine harvest barley and oats are 
more quickly though more expensively saved when loose, because 
if the crop is tied up and shocked it will require three times as 
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much fielding before it is fit for the stack and safe from risk of 
heating. C 

But as the object of cultivation is to aid nature to produce the 
greatest possible supply of bread and meat for man, it is surely 
unwise to sacrifice by mismanagement any of the elements that 
go towards forming this supply; and it therefore must be right 
to cut down the crop dry, tie it up dry, and shock it up securely, 
that it may remain internally dry, however wet the season may 
be, until it be fit, or until the fine weather comes, that is always 
given in due season for securing the crops of the farm. We all 
know that the best hay is made in dry, sunless weather, which 
shows that the sun deteriorates its quality; we also know that 
every shower extracts from it some of its flavour and nourish- 
ment; yet how often do we manage our straw or grain crops as 
if there was no value in straw worthy of our consideration! After 
travelling through all Great Britain and Ireland, as well as the 
greater part of the continent of Europe, I have come to the con- 
clusion that if there is any unfailing criterion of a backward state of 
agriculture, it is the quantity of land mown for hay to be con- 
sumed on the farm. All enlightened men know that the value 
of well-got hay for fodder is not more than three times that of 
well-saved straw. For instance, if we value hay at 60s. per ton 
and straw at 20s., and put one beast to winter on the hay and 
another on the straw, with 40s. worth of oilcake or meal, there 
is little doubt which will do the best, and produce the most and 
best manure. 

For the convenience of autumn cultivation, all crops should 
be cut low and shocked up in straight parallel rows, pretty wide 
apart, so as to allow cultivation to proceed, even though the 
weather should retard the carting of the crop. It is well known 
that bagged, mown, and machine-cut corn does not bind so 
closely in the sheaf as when reaped, therefore the wind and air 
more rapidly extract the moisture out of the grain and straw of 
the former than the latter; also that wet does not so readily 
penetrate the former as the latter ; consequently all those crops 
that are bagged, mown, or machine-cut are sooner fit for carting 
than reaped ones. 

The best situation for stacks is an exposed one, open to both 
sun and air; and they should not be set too close together, that 
wind and sun may the more freely operate upon them ; also that 
in case of a fire it may not spread from one to the other; also 
that the engine and thresher may be set down on the lee side 
while thrashing out the grain. The best position for stacks is 
by the side of a good hard road, and if they are long stacks or 
reeks, the ends ought to stand north and south, that the sun may 
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shine equally on both sides. We do not believe that the system 
of setting stacks in the fields where they grow is the most econo- 
mical ; they should be placed on the most convenient spot as near 
the homestead as three carts, when carrying the crop, can deliver 
them; on the threshing day the cavings, chaff, and grain will 
then be within a moderate distance for carting to the straw-barn 
and granary, and the straw must be stacked till wanted, when it 
may be carted home by teams when returning from fieldwork. 

The working of the portable engine and threshing machine has 
shown how inexpedient it is to waste a fine day fit for threshing 
out of doors in carting crops into the barn, to be there threshed ; 
in fact, barns to hold crops in the straw are no longer required, 
and they should be converted into places for preparing food for 
cattle, or stalls for feeding, with a good plaster-floored granary 
above. When new buildings are erected, all that is required as 
stowage for corn is a granary, which should be erected over a 
good cart and implement shed. Instead of barns, what is now 
most required are places for cutting chaff, pulping roots, grinding 
corn, and breaking oilcake; in fact, a food-factory, where the 
straw, roots, &c., can be manipulated into food containing all the 
elements found in the richest feeding pasture, which developes 
both fat and flesh with economy and despatch: thus we may 
produce a harvest of beef and mutton equal to the requirement 
of our fast-increasing population. 


Northampton. 


XII.—-On the Economy of Carting. By Prter Love, 
Northampton. 


In the preceding Essay on Harvesting Corn, mention was 
incidentally made of the great saving in the labour of carting 
that might be effected by the introduction of field-barns and 
yards. This subject appears to deserve a separate notice, which 
will necessarily bring also under our consideration the great 
practical drawback which arises from the irregular shape of 
many of our farms. 

In order to calculate this waste of labour, a particular case 
must be taken, under a certain rotation. Let us take that of an 
arable farm of good strong loam, worth from 40s. to 50s. per 
acre, cultivated on a six-course rotation, and suppose its area to 
be a square mile, or 640 acres, which will give 105 acres for 
each shift, with 10 over for roads, yards, and waste. 

If there be on such a farm one central homestead, the mean 
distance for carting will be half-a-mile ; if four field-barns were 
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substituted for this, that distance would then be reduced to a 
quarter of a mile.* 

The substitution of four field-barns and yards, even under the 
most favourable circumstances, would therefore diminish the 
cartage by one-half. Let us further consider how important an 
item in the annual expenditure that of cartage may be in such a 
case as that before us. The rotation on such ‘a farm may be 
stated as follows :— 


1st year, turnips and swedes. 4th year, wheat. 
2nd ,, barley. 5th ,, half roots, half pulse. 
3rd ,, clover and grasses. 6th ,, wheat. 


We shall, therefore, have 3} shifts, or 3674 acres, in grain and 
pulse crops, producing straw for litter and manure; and 1} 
shifts, or 1574 acres, in roots. 

The amount of produce to be carted on such a farm may be 
thus estimated :—Of the turnips and swedes grown in the first 
year, 5 tons per acre may be drawn, Again, of the 52 acres of 
land in roots in the fifth year, we may assume that 20 acres are 
in mangold and 324in swedes. This land will have been highly 
manured, so that we may reckon on all the mangold and 10 tons 
per acre of the swedes being drawn and carted. Setting the 
mangold-crop at 30 tons per acre and the swedes at 20 tons,} the 
total amount of roots to be carted will therefore be :— 


Tons, 

105 acres of turnips, at 5 tons peracre .. .. .. .. 525 
20 ,,  mangold, at 30 tons ,, Shire iaee Pees O00 
32% ,,  swedes,atl0tons ,, aol meee Bceet Pee) SOLD 
1450 


* This statement may be illustrated in the A 
following manner:—Suppose ABCD to be 
the area of a square mile, subdivided into 4 
squares or shifts of equal size: then if H be 
the central homestall, the point of mean dis- 
tance in each of the shifts will be as at 
xl, 2, a3, «4, and if roads at right angles 
divide the shifts, we may assume that « is 
reached from H by going on the road to P, 
and thence over the land to 2, and the dis- 
tance HP+Px=2HP=iBC=amile. 
If, however, 4 field-barns were erected at 
x, «?, &e., the new point of mean distance 
would be as at y, and that distance (7 qg+q y) 
would = HP, or + ofa mile. D 

+ On an average of ten years I grew 36 tons 10 cwts. of mangold per acre; and 
23 tons per acre of swedes on an average of thirteen years; the swedes being 
early sown and the land cultivated nine inches deep ; but for a general statement 
the quantities as given above are high enough.—P. L, 
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The produce of straw from the grain-crop may be estimated as 
follows :— 


Tons. 

210 acres of wheat, at lton 15 cwt. per acre .. .. .. 865 
105° ,, barley, at 1 ton 10 cwt."* ,, Sees fcc lan 
52  ,, pulse, at 1 ton 10 cwt. _ ios haces aaa 
IGVEILERGG™ BBS + se) Ba Oe 


For the profitable consumption of roots we shall require an 
admixture of 14 bushels of straw-chaff with each bushel of roots ; 
or at least 1 ton of straw to 8 tons of roots, supposing, as in our 
case, that but little hay is made or consumed. From 180 to 200 
tons, therefore, of this produce of straw and stover will be 
required for food; and about 400 to 420 tons will remain for 
litter, which will be converted into about 1500 tons of manure. 

It has been shown in the Essay on Harvesting Corn that 
harvest-cartage costs two-thirds of ld. per quarter of a mile per 
100 sheaves; and on such land as this, there will be, on an 
average, 850 sheaves per acre over 3674 acres of corn and pulse 
crops; therefore the extra harvest-carting will, in our case, cost 
81. 15s. 

The carting of manure and roots in the autumn and winter 
season, when roads are bad and days are short, is a much more 
tedious and expensive process, and cannot be set at less than 
1s, per mile, or 3d. for a quarter of a mile. At this rate, the 
extra carting for a quarter of a mile would cost— a i 

gaudy 
IMT O MOTION G6 oo oo. of co (bo Ils) A oe 
= L000 tons ofemanure) nua) nitce nse ence OM OMG 


Oritogether <3) <2 2) ee) COL OmEO 


which, with the extra harvest-carting, 8/. 15s., comes to 45/. 13s. : 
or, if account be further taken of the saving made in carting 
green stover and hay, the total saving may be fairly reckoned 


at 50/. a year. 


Tue author has here called attention to the extra cost of 
carting from distant buildings under the most favourable circum- 
stances which can be imagined. Practically, the admixture of 
grass-land with the arable (the former being generally laid near 
to the homestead), the irregularity in the shape of the farms, 
defects both in the number and direction of the roads, besides 
the annexation of outlying fields and holdings, tend greatly to 
increase the average distance of carting, as well as the extra dis- 
tance which might be saved by the erection of field-barns. It 
may be well then further to direct attention to the very great waste 
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of power and sacrifice of convenience which has arisen on many 
estates from the random manner in which the land has become 
gradually aggregated into irregular holdings. 

The size of farms has generally been on the increase, and the 
tenants, anxious to get a little more land, have been glad to secure 
whatever chanced to fall vacant, wherever it might be situated ; 
and such makeshifts have been indolently perpetuated. 

Meanwhile such a farm as we have been considering will have 
undergone a great transition. Of such strong land no small 
portion was probably once in pasture; and it mattered little if 
the cows had a rather longer walk, or a few tons of hay longer 
carriage from the field; for the manure-cart never visited the 
pasture, and the sheep fed on it by day lightly carried off their 
teething to the night-fold on the arable; bare fallows were in 
vogue, root-growing little practised and less understood ; so that 
an estimate for carting 1450 tons of roots on 600 acres would 
have been appalling! From the same change in management, 
since the amount of manure made depends on the roots consumed 
as well as on the straw grown, the increase of manure to be carted 
must also have been considerable. Nevertheless, although the 
importance of having a compact farm very much increases as 
agriculture advances, there is often an opposing vis inertig, which 
is too great to be overcome by the average desire for improvement. 

The person most directly interested in such a readjustment is 
the occupier of the land, on whom the burden directly falls; so 
that unless the agent or landlord be unusually energetic and far- 
sighted, they will not urge a point which will entail on them 
trouble, debate, and possibly ill-feeling; yet, unless they take 
the initiative, the question cannot be mooted, and unless they 
urge it vigorously, it will not be satisfactorily solved. The 
tenant, however in the abstract he may admit that the fields 
might lie better and be readjusted with advantage, will still be 
apprehensive of inconvenience, and suspicious of loss from any 
proposed exchange of land; his plan of cropping will be some- 
what deranged, and never will the virtues of the departed be 
more highly estimated and extolled, than those of the fields which 
he is expected to cede to his neighbour. If, then, any proprietor 
be prompted to review the map of his estate, with a view to 
removing the most glaring instances of inconvenient allotment of 
his fields, he should buckle himself up for the task with some 
strength of purpose. Even in recently enclosed parishes, al- 
though the benefits derived from re-allotment were very great, 
still the redistribution of the land was often very imperfectly 
conducted, either from the obstinacy of owners and the dread of 
legal difficulties, or because agricultural interests were but im- 
perfectly appreciated and attended to when this great step in 
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advance was made. Local attachments, which had then to be 
respected, may now perhaps have ceased; and, as education 
has advanced, a power has been gained of foreseeing and esti- 
mating the benefits to be derived from a proposed change, which 
is, generally, entirely wanting in uneducated or ill-educated men. 
An interesting account will be found in the Journal of the 
Bavarian Agricultural Society for February, 1860, of the manner 
in which reallotments and enclosures are conducted in that 
country. Nowhere does the work seem to be more needed ; 
for in the first revision spoken of, the prime mover of the work 
had 400 plots of ground scattered here and there, to form an 
estate of 1500 “'Tagwerke,” and these were exchanged for seven 
fields. But nowhere does the kindly, genial temperament of the 
nation appear to greater advantage ; ; for by the aid of a govern- 
ment district-engineer, the matter is amicably arranged, in spite 
of attempts at overreaching, without legal proceedings, and a 
cross is erected and consecrated to commemorate the auspicious 
event. The force of public opinion is probably brought to bear 
on impracticable opponents, for one Hagel is denounced as such ; 
and, at the same time, proprietors who show liberality and public 
spirit are suitably mentioned: but happy is that society in which 
such influences are sufficiently telling to prevail over the general 
selfishness which among ourselves is mostly tolerated, if not 
recognised as natural, and, in some sort, right. 

In England, although the work of enclosing is almost complete, 
there are still many estates on which in no other way could so great 
improvements be made at a moderate outlay of money, time, and 
thought, as by a judicious readjustment of the different holdings. 
It is a work, however, that will try the temper, discretion, and 
practical knowledge of the agent. If he work by the map only, 
or if he be too impatient and dictatorial to listen to suggestions, 
or too ignorant of practical details to appreciate the tenant’s 
explanations; or again, if he be not firm enough to carry through 
a well-investigated measure in the face of some opposition; he 
had better remain quiet, and——draw his salary. If he does his 
work well, his best reward will be, when the sturdy, honest, illi- 
terate man, who put up his back most resolutely against these 
changes, in a few years admits handsomely and publicly the 
great good which they have done.—P. H. F. 
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XIM.—Destructive Insects and the Immense Utility of Birds. 
Extracts from a Pamphlet dedicated to Agricultural Societies 
and Schools. By FreprEric pr Tscuunt, President of the Agri- 
cultural Society of Canton St. Gall, Switzerland. Translated 
from the Second French Edition, by Henry L. B. Ippertson. 


Tuat we may the better understand the importance of birds to 
mankind, let us examine the lives and habits of these little 
creatures, and the position assigned to them in the marvellous 
economy of Nature. A simple view of their organisation and 
mode of life will at once show us that the orders of birds whose 
daily and principal food is drawn chiefly, if not entirely, from 
the animal world, are those which exist both in the greatest 
numbers and the greatest variety. In Germany and Switzerland 
150 different species are known, some sedentary, others more or 
less nomadic. The most numerous order of all is that of the 
Insectivora, which includes the warbler (Sylvia orphea), the 
yellow wren (Sylvia trochilus), the stone-chat (Saxicola rubicola), 
the lark (Alauda), the Alpine warbler (Accentor <Alpinus) , the 
white wagtail (Motasilla), the fieldlark (Anthus arboreus), the 
great titmouse (Parus major), the spotted flycatcher (Muscicapia 
grisola), the throstle (Turdus musicus), the great cinerous shrike 
(Lanius excubitor),—the order numbering altogether more than 
80 species. Few of these eat vegetable food, by far the larger 
number living exclusively on animals. The next most numerous 
order—that of the Palmipedes—of which there are about 40 
species (some of which are rarely seen in these countries), also 
lives for the most parton animal food. Swans do not disdain it; 
geese are the only members of the order which steadily refuse it. 
The Gralle, which form a group of about 30 species, are almost 
entirely dependent on animal food. Birds of prey—Rapaces— 
numbering as many species as the preceding order, of course 
feed exclusively on animals; whilst of the family of the Gal- 
line, in which there are about 20 known species, the following 
members prefer animal food :—the water rail (Rallus aquaticus), 
the common loot (Fulica atra); the partridge (Perdix), wood- 
grouse (Tetruo), bustards (Otis turda), do so at certain periods. 
The Zygodactyli, consisting of 12 species, are very eager after 
animalcule ; the European nuthatch (Sitta Europea), the wry- 
neck (Yunx torquilla), and possibly the woodpecker (Picus) 
and cuckoo (Cucullus canorus), being the only ones which in 
autumn eat berries and seeds. The order of Granivora, which 
includes the families of the chaffinch (Fringilla), the house- 
sparrow (Fringilla domestica), the serin-finch (Fringilla serinus), 
the linnet (Fringilla lissota), the bunting (Emberiza), the haw- 
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finch (Loria locothraustes)—in all about 30 species—have not a 
full right to the name which their order bears, since all the 
buntings, all the chaffinches, and all the sparrows consume 
during the summer as much animal as vegetable matter, if not 
more. The only birds which feed exclusively on vegetables are 
the pigeon tribe, including about 5 species. 

Thus one order only, comprising but one single family, 
together with a few scanty families taken from other orders, 
forming when put together but one-twelfth or one-thirteenth 
part of our birds, constitutes the total of those which exclusively 
consume vegetable food. There is also another fact not devoid 
of interest to the agriculturist, viz., that the Granivora principally 
choose and prefer the seeds of obnoxious plants, of which they 
destroy vast quantities. 

This rapid survey is suggestive of highly important con- 
siderations. It brings under our notice the great and inva- 
riable harmony existing in Nature in the distribution of the 
earth’s produce; for when we come to consider the sort of 
animal food that birds make use of, we cannot deny that they 
tend to the preservation of the vegetable kingdom. In effect, all 
the Insectivora, the Zygodactyli, the Gralla, nearly all the Pal- 
mipedes, the species of Galline and of Corvi, a part of the 
Granivora, and even the greater number of the Rapaces, either 
feed exclusively or partially on those classes of animals, such as 
beetles, caterpillars, larvae, flies, Neoroptera, Hymenoptera, 
Rhinosimus, spiders, Crustacea, worms, and Mollusca, which by 
their extraordinary powers of reproduction threaten, and some- 
times more than threaten, to destroy the vegetation existing on 
the earth’s surface. Many of the larger birds feed also on mice 
and reptiles, which, though insectivorous themselves, would end 
in being troublesome through their numbers. Truly Providence 
does not, to our mind, always make use of the simplest and 
shortest way of realising its object; but its views are themselves 
so varied, that innumerable agents are constantly at work to 
secure the end. It unfolds itself in a thousand different shapes, 
and displays its wealth in apparently contradictory contrasts. 
Thus in the Insect world we meet an assigned limit, combined 
with infinite variety of form and immense profusion of species. 
Like Birds and Mammalia, it possesses its Herbivora and Carni- 
vora most wisely distributed. Where vegetation is most luxu- 
riant, we find more Coleoptera than Phanerogama ; and amongst 
these beetles the Herbivora predominate. In mountainous districts 
Phanerogama surpass the Coleoptera in numbers; whilst in the 
higher regions of the Alps, these last disappear long before the 
former ; and amongst the insects and spiders which exist beyond 
the limits of eternal snow the Carnivora are more numerous than 
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the Herbivora, this arrangement being evidently for the express 
purpose of protecting these last and scanty remnants of vegetation. 

The vegetable world is the base on which the higher orders 
of creation are built up. Without plants, animals cannot exist ; 
for even the Carnivora are indirectly dependent on vegetation. 
If Providence is pleased to produce innumerable hosts and 
varieties of the smaller animals, it imposes, as it were, a certain 
limit on itself, by proportionately and gradually placing, where 
necessary, numbers of Carnivora; and if the wide-spread tribe of 
birds be destined to feed on animals of an inferior order, it thus 
provides a means for the maintenance of a perfect balance between 
the protectors and destroyers of vegetation. Birds are Nature’s 
soldiers, and keep in subjection the inferior animals. If some 
amongst them constitute an excellent part of the food of man, 
furnish him with eggs, with useful feathers, or with a good 
manure, all these services are scarcely worthy of notice when 
compared with their labours in the destruction of insects. For 
this especial duty the most essential of their organs have. been 
adapted—their sight is piercing, and even the very smallest among 
them possess the most extraordinary powers of digestion—whilst 
their great activity and lightness enable them to exercise their 
calling incessantly and where most required. The reproductive 
powers of birds and their instinct of migration are also due to the 
office imposed upon them. When in the North the insect world 
drops into its wintry repose and sleeps under layers of deep snow, 
then most of the bird tribe fly to the South, there to perform the 
same duties ; whilst those which remain all the year round in one 
place gather up the larvae, the eggs, the nests of insects, the few 
flies or spiders which may be tempted out of their holes by a 
sun-ray, and the Coleoptera which gnaw the barks of trees. 

In these days it would almost appear as if the great and 
important services rendered by birds were insufficient for the © 
purpose ; for complaints are heard from Germany and Switzer- 
land that they are invaded by swarms of those varieties of 
destructive insects which are habitually seen in small numbers 
only. They lay waste green meadows, vegetable-gardens, crops 
of wheat or flax, fruit-trees, and forests; they torment alike 
animals and men, take us by surprise, and destroy our prospects. 
Amongst the beetles, the cockchafer is our most detlared 
enemy. When in its last stage of development it destroys the 
blossoms and leaves of trees; but, still more dangerous in its 
larva state, it gnaws the roots of plants, and, appearing in 
alarming masses, often devastates whole countries. This beetle 
might be made of use, in more ways than one. In the first 
place, its carcass is an active manure, a good food for fowls, or, 
if well dried, even for cows, whose milk it will then increase. 


234 Destructive Insects and Utility of Birds. 


Some chemists have succeeded in extracting from them a good 
brown colour and a good Prussian blue; much oil, too, can be 
got out of them, 16 measures of cockchafers giving 6 measures 
of oil. A clear gas and a fair sort of cart-grease may also be 
manufactured from them; whilst cooks even turn them into a 
nourishing and savoury soup, or a sweetmeat for dessert. 

All this is doubtless very well in its way, but if we do not 
steadily persevere in our labour of limiting, to the utmost of our 
power, the number of cockchafers, they would in the long run 
ravage so many lands that neither hens, cows, cooks, nor chemists 
could by any possible means exist. Other destructive beetles 
are the Acanthopoda, the Astynomus edili, the Anthonomus, the 
Bostrichus typographus, which in 1780 and the following years 
destroyed more than a million of fir-trees in the Hartz Mountains 
and in Switzerland, and more recently committed other awful 
depredations ; and lastly the Hydrophilus atei, a very dangerous 
insect for preserved fishponds. Several species of butterflies, 
otherwise so innocent, belong when in the caterpillar state to the 
class of pernicious articulated animals; the principal of these 
are the Bombyx processionea, the Phalena bombyx, the Pieris, 
the Lasiocampa, the Phalena, the Neustria, and the Tinea. As 
for the other sorts of inferior insects, such as the Gryllotalpa, the 
Aphis, the grasshopper, the ant, different species of the gadfly, 
wasps, flies, worms, and snails, it is almost needless to speak of 
them; they are but too well known as plagues. The Acridium 
migratorium has already penetrated into Southern Switzerland, 
and we are forced to come to the conclusion, from observations 
carefully made on different spots, that the number of destructive 
insects in general is gradually augmenting. This arises evi- 
dently from the diminution of insectivorous birds, which is in 
exact proportion to the increase of insects ; and if we look into 
the causes of this diminution we shall find more than one, both 
in this and other lands. Generally speaking, the progressive 
cultivation of the earth is not very favourable to animals living 
in freedom. It has driven the fallow deer from our woods; the 
elk, the lynx, the wolf, the bear, the ibex, from our mountains ; 
tlhe beaver from our rivers. But it has been especially hostile to 
birds; the hospitable thickets diminish yearly; man forces 
onward the limits of his domain; he masters the as yet unculti- 
vated soil, and draws from it rich harvests. Large tracts of 
woodland are cleared to supply the wants of an increasing 
population and the heavy demands of industry. The large trees 
formerly left standing in the midst of a field, in which number- 
less small animals found a refuge, are made away with, or 
replaced sometimes by the small fruit-tree. Long rows of hedges, 
the hidingplace of a whole host of birds, meet with the like fate ; 
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and these, too, were of other use, for they attracted quantities of 
caterpillars, which fed on their green leaves, and thus spared the 
orchards. All the little nooks so useful to birds, both as 
hatching-places and hunting-grounds, disappear one by one. 
In woods, the mistake of cutting down right and left old trees 
full of small holes, has been, unfortunately, understood too late, 
and thereby numbers of the best Insectivora have been deprived 
of commodious nesting-places: unavailing regrets from those 
incessantly exposed to the havocs of wood-insects will follow on 
the disappearance, for years to come, of their best and most active 
allies of the forest. United, the causes we have just referred to 
would alone be sufficient to explain the heavy and sensible dimi- 
aution of small birds; but there are others of considerable conse- 
quence, for instance, the frequent netting and shooting by man, 
and the destruction of nests by children and cats. In some 
countries no nest is out of reach, and none are left unplundered ; 
and it is especially the most useful destroyers of insects which 
are plundered in quantities, such as the titmouse, the chaffinch, the 
warbler, and the redbreast. Nightingales in some places have 
become so very scarce, that in spots formerly enlivened by their 
songs every spring, they have not been heard for more than ten 
years. Here and there the absurd ordinances, enjoining every 
government keeper to destroy woodpeckers and cuckoos, and 
even offering a premium for every head brought in, are still the 
law of the land. 

But the cause which exercises a still more fatal influence 
on the diminution of our most useful birds of passage, is 
the exterminatory hunt they are subjected to on the part of 
Italians. It is a well-known fact that at the period of their 
spring migration, and still more in autumn, Italians are seized 
with a mania for killing small birds. Men of all ages and 
conditions, nobdzli, merchants, priests, artisans, and peasants, all 
abandon their daily tasks, to attack, like banditti, the troops of 
passing visitors. By the river-side, in the fields, all around is 
heard the report of fire-arms; nets are laid, traps set, twigs 
covered with bird-lime hang on every bush. On every hill 
adapted to the purpose is placed a sort of trap (roccolo), full of 
owls and sparrow-hawks, to attract and slaughter the little 
stranger. The objects of their pursuit are not those birds which 
in other countries are usually chosen for purposes of sport; on 
the contrary, they select the little Insectivora, the singing-birds, 
and particularly the nightingales. Swallows even—birds generally 
protected by man—are taken in quantities, and often in a most 
cruel manner. A small insect or feather is attached to a hook, 
held by a long thread, and allowed to float in the air, to attract 
the swallow as it skims past. To form some idea of the 
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slaughter which for weeks together is the chief delight of the 
population of Italy, it is sufficient to mention that in one district 
on the shores of the Lago Maggiore, the number of small birds 
annually destroyed amounts to between 60,000 and 70,000; and 
that in Lombardy, in one single roccolo, 15,000 birds are often 
captured daily. In the neighbourhood of Bergamo, Verona, and 
Brescia, several millions of birds are slaughtered every autumn, 
and the exterminatory fever rages quite as violently in the more 
southern districts. In Sicily, for instance, during ten days in 
autumn, nearly 1,000,000 of larks arrive daily on the coast, and 
immediately on their appearance are met by a continuous file- 
firing from hundreds of sportsmen, who bring them down in 
thousands. 

This purely Italian* mania has penetrated into Switzerland, 
in the Canton Ticino, where no prohibitory laws exist to pre- 
vent the increasing fondness for the sport; the inhabitants 
entrap on the frontiers of their canton, on the St. Gotthardt and 
the Grison mountains, as many of the songsters, when they 
attempt to migrate, as they possibly can. But we on this side 
the Alps especially suffer from such wanton proceedings, and we 
witness the consequences in our fields and woods. We cannot 
prevent the Italians from indulging in their absurd and barbarous 
amusements, but we can lessen the evil in some degree ; and it 
would be but consistent with the proverbial good sense of us 
Germans if we were to protect all the bird tribe with a solicitude 
proportionate to the mad attacks made upon them southwards, 
and thus in some degree reinstate the order of Nature, and aid in 
re-establishing the necessary balance between the insect world 
and its enemies. We have two ways of accomplishing our 
object—by favouring in divers manners the propagation and 
increase of our most useful sedentary birds, and by affording 
good asylums and hearty protection to birds of passage during 
their summer sojourn. 

It is, however, preposterous to depend entirely on artificial 
means for a complete restoration of Nature’s laws; the force of 
reproduction is so prodigious amongst inferior animals, that man 
will never be enabled to combat alone successfully their periodic 
invasions. On the borders of the Rhine, the Attelabus bacchus 
damages the vineyards, and the Anthonomus and Phalena the fruit- 
trees, to an extent which may be valued at several hundred 
thousand thalers (3s.) annually, without a remedy against such 
havoc having as yet been found. Near Torgau, several thousand 


* M.de Tschudi forgets to mention the passion for mauviettes existing in the 
South of France, which national dish is nothing but a fry of every description of 
small birds.—Note of English Translator. 
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for the destruction of caterpillars and chafers, in the attempt to 
save the trees from utter ruin. During the year 1837, an area of 
860 acres of fir-forest was entirely stripped of its leaves by the 
caterpillars of the Noctua, and Government paid more than 1000 
thalers for the destruction of 94,000,000 of the above dangerous 
insects. The havoc these insects cause is almost incredible. 
Some time ago caterpillars devoured all the grass over immense 
districts in America, and it was found necessary to import hay 
from England. The Herbivora caterpillars laid bare the plains 
of Lesch, near Augsburg, gnawing the roots of every plant, and 
destroying the herbage growing for miles around several villages. 
The caterpillars of the Noctwa plenipeda will in a few weeks’ time 
destroy 300 acres of woodland ; and in the Marches of Branden- 
burg, in two years, they devastated a seventh part of all the Govern- 
ment forests. In Franconia, the caterpillars of the Bombyx and 
Lasiocampa, during the year 1839, completely devoured the pro- 
duce of 2200 acres of Government forest, in spite of the strenuous 
efforts made to combat the evil. A success was obtained in the 
woods of Stralsund, where in 1840 Government, at an expense of 
about 3200 thalers, collected 1000 pounds’ weight, that is, more 
than 633,000,000 of the eggs of the Bombyx. The vegetable- 
consuming caterpillar occasionally appears in such numbers, that 
a tubful of them may soon be collected. ‘They arrive in a field, 
quickly destroy the chief part of the crop, and then journey on, 
it being impossible to arrest their progress. It has been noticed 
in the Duchy of Hessé, that these insects principally laid waste 
those spots where, from the want of trees, the aggregation of 
singing-birds is prevented ; and here all human efforts at preven- 
tion have been found totally unavailing. 

For about half a century the culture of fruit-trees has been 
steadily increasing in Wurtemburg, so that now it brings in a 
revenue of 1,700,000 florins (141,750/.) annually, though a great 
part of the crop is yearly devoured by caterpillars. Formerly but 
little notice was taken of these invaders, but latterly they have so 
much increased that many cultivators have been discouraged from 
continuing their occupation. Government has orderéd all the trees 
to be cleansed, both in spring and autumn, imposing penalties 
for disobedience, but the desired result has not yet been obtained. 
If Nature did not interpose, man would of necessity succumb ; 
but these insects are pursued by other enemies who become the 
allies of man, The Ichneumon pricks the caterpillar to death, 
the Limex sucks out its vital organs, beetles eat them, princi- 
pally the pernicious Processionea caterpillar; and the shrew- 
mouse, the hedgehog, the mole, the lizard, the frog, the toad, and 
the bat are all excellent insect-hunters. Nature, however, has 
shown most solicitude for us by appointing, as the food most 


238 Destructive Insects and Utility of Birds. 


sought for by birds, eggs of caterpillars, larve, caterpillars,. 
butterflies, flies, gnats, aphis, ants, snails, worms, &c., and by 
giving to each species its assigned duty and place in the work of 
destruction, Each has its appointed spot, either in the wood, 
field, bush, meadow, garden, or vineyard, on the rocks, or by the 
river-side ; some attack one particular class of insects, others 
another ; some are clever at pecking them off leaves or branches, 
others snatch them up as they fly through the air; some unearth 
them, others extract them from betwixt bark slits, or pierce the 
wood that shelters them. Each sort of bird is expressly formed 
for the task it is intended it should perform, in the varied shape 
of the beak, feet, and wings; and each little workman finds it 
necessary for its sustenance to swallow daily an amount of matter 
equal to the weight of its own body. 

In order duly to appreciate the immensity of the work under- 
taken by birds, we will just notice a few facts brought under our 
observation. Ina green-house, three full-grown rose-bushes were 
covered by about 2000 of the aphis ; a blackcap (Parus palustris) 
was introduced, and allowed to roam about in freedom, and in the 
space of a few hours the whole multitude of insects were con- 
sumed, and the plants thoroughly cleansed. The titmouse fortu- 
nately multiplies considerably ; they render great service, chiefly 
to shrubs and fruit-trees, eating up millions of caterpillar-eggs. 
Everyone is aware of the enormous quantities of eggs caterpillars 
lay at one time, some species 150, and others 500, 600, and even 
800. The Noctua, for example, lays about 600 eggs twice each 
summer. ‘The titmouse, like most other birds, does not attack the 
hairy caterpillar, but it daily swallows thousands of itseggs. Con- 
stantly in full activity, both in summer and winter, they are ever 
rummaging about trees, sometimes in small groups, and some- 
times accompanied by the European nuthatch (Sitta Europea), 
the common creeper (Certhia familiaris), and the gold-crested 
wren (Motacilla regulus). They creep into rolled-up leaves, 
under branches and trunks of decayed trees, and diligently make 
away with every insect-egg they may chance to stumble upon. 
Count Casimir Woszicke mentions a conclusive example of the 
signal services these birds render to our gardens :— 


“ During the year 1848 an enormous quantity of the Bombyx dispar (the well- 
known enemy of gardens,and which also commits serious depredations in woods) 
had devoured the foliage of my trees, so that they were quite bare. I discovered 
in autumn millions of eggs enveloped in a silky sort of covering, and attached 
to the trunks and branches. I had them removed at a considerable expense, 
but soon became aware that the hand of man was powerless to ward off the 
infliction, and resigned myself to the loss of my best trees. But on the 
approach of winter several bands of the titmouse and the wren (Sylvia troglo- 
dytes) paid daily visits to my trees, and soon the caterpillar eggs were in a 
fair way of diminution. At spring-time about twenty couple of the titmouse 
built their nests in my garden; the ensuing summer the depredations of the 
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caterpillars were greatly lessened, and in 1850 my little winged gardeners had 
so well cleansed all my trees, that, thanks to their labour, I had the satisfaction 
of seeing them in full ‘leaf the whole of the summer.’ 

The indefatigable wren, which remains with us during the 
winter, is of very great use, for its appetite equals its activity. 
They must perpetually be swallowing something, and accustom 
their young to follow their example i in gluttony, by feeding them 
on an ayerage, thirty-six times every hour with insects’ eggs 
larve, &ce. ge hungry redstart (Sylvia tithys) captured in a 
room, during the space of an hour, 600 flies; and if this little 
animal hunts but for two or three hours a-day, we may guess the 
number of its prey. The swallow and the martin (Cypselus) in 
the daytime, and the European goat-sucker (Caprimulgus Euro- 
peus) during the night, capture swarms of gnats; the chaffinch, 
the jay, the “jackdaw (Corvus monedula), devour the Lasiocampa 
and Noctua. Even sparrows may be included in the list of 
useful birds, notwithstanding the damage they cause at times to 
the orchard or corn-field, because they feed their young (which 
have very good appetites) exclusively upon larvae, grasshoppers, 
caterpillars, beetles, worms, or ants; and both old and young at 
the end of summer are constantly filling their crops with the 
seeds of weeds. A couple of sparrows will consume in food for 
their young about 8000 insects weekly, each parent bringing a 
billful thirty times an hour. These services are well worth a few 
cherries. ‘The field-sparrow does not, moreover, eat cherries, and 
a small number of these birds will soon cleanse many shrubs and 
rose-trees from the aphis. 

Frederick the Great, king of Prussia, being very fond of 
cherries, one day ordered a general crusade against the sparrow 
tribe, some of them having ventured to peck at his favourite 
fruit. A price of 6 pfennings a brace was set on them; conse- 
quently throughout Prussia the war was briskly carried on, and 
so successfully that at the end of two years not only were cherries 
wanting, but most other fruits. The trees were covered with 
caterpillars, and completely stripped of leaves; insects had 
increased to a most alarming extent, for other birds had been 
frightened away by the extraordinary measures taken mainly 
against the sparrows. The great king was obliged to confess to 
himself that he had not the power to alter that which had been 
ordained by a still greater King than he, and that all attempts at 
violence and wrong were sooner or later avenged, He retracted 
his decree, and was even obliged, at a considerable expense, to 
import sparrows from afar; for these being birds of obstinately 
sedentary habits, would never have returned of their own accord. 
When field-sparrows feed in a corn-field they ought merely to be 
warned off, not killed, unless, indeed, there be many insecti- 
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vorous birds near at hand. Sensible gardeners every year more 
and more discourage the slaughter of sparrows. 

All the species of warblers (Sylvia orphea), the red wren (Arun- 
dinacea), the yellow wren (Sylvia trochilus), the white wagtail 
(Motacilla alba), the stonechat (Sazicola rubicola), as well as the 
different sort of shrikes ( Vanius), are excellent insect-hunters, and 
particularly the spotted fly-catcher (Muscicapia grisola), which bird 
it is better to keep at a distance from bee-hives, whose vicinity it 
frequents. In vineyards the blackbird does not compensate by 
its services for the damage it causes to the crop; but in other 
places they ought to be protected, for they devour numbers of the 
destructive earth-caterpillar—a task also performed by the agile 
common stare (Sturnus vulgaris), which likewise delivers cattle 
at pasture from worms, flies, gadflies, Kc. 

Swallows are most active insectivora—we should therefore 
protest against the custom of capturing them for food, which 
prevails in some parts of Germany; we should intercede also 
for the lark, who, though of use to the agriculturist, finds here 
an implacable enemy in man. We will now just take notice of 
a few of the larger class of birds, which are of very important use 
to our different sorts of culture. The cuckoo is the first on the 
list. Nature has formed this very remarkable bird for the express 
destruction of hairy caterpillars, which other birds cannot eat, 
and has organised its stomach for the easy digestion of such 
food. In 1847 an immense forest in Pomerania was on the 
brink of utter ruin, caused by the havoc of caterpillars. It was 
suddenly and very unexpectedly saved by a band of cuckoos, 
who, though on the point of migrating, established themselves in 
the place i: a a few weeks, and so thoroughly cleansed each 
tree that the following year neither depredators nor depreda- 
tions were to be seen. ‘The cuckoo, like the smaller insect- 
eaters, eats all the day long, for the caterpillar is full of watery 
matter and contains but little solid nutriment. By careful 
observation it was ascertained that the cuckoo devours one 
caterpillar every five minutes, or 170 in a long day. The hairy 
stuff sticks to the mucous membrane of the bird’s stomach, so as 
often totally to cover it. Jf we assume that one-half of the 
destroyed insects are females, and that each contains about 500 
eggs, one single cuckoo daily prevents the reproduction of 42,500 
destructive caterpillars. How many men could do the like in 
one day ? 

The race of woodpeckers almost rival the cuckoo in utility, 
and, though unappreciated, are the good genius of our woods, 
They are full of vigour and courage. When we pass under a tree, 
how eagerly they look down upon us, seriously and attentively, 
with their clear brilliant eye! almost saying, ‘ Friend, dost thou 
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well comprehend the full utility of the work we have on hand? 
if not, pray be attentive and bear witness to it hereafter!” 
Their chief victims are very mischievous insects, such as the 
Noctua, the Lasiocampa, the Sphinx pinastri, the Tisodes pini, the 
Hylurgus piniperda, &c. The green woodpecker (Picus viridis), 
and the greyheaded woodpecker (Picus canus), are especially 
distinguished for their skill in putting to death wasps, whose 
sting ‘avails nought against them. The greater spotted wood- 
pecker (Picus major), is ever on the look out for insects and 
larvee ; the three-toed woodpecker (Picus trydactilis), as well as 
the great black woodpecker (Picus martius), much prefer the 
Coleoptera libriola. Another important item in the history of 
those birds lies in the fact of their being the forest-bird carpenters 
in ordinary. Every woodpecker, in the course of the year, drills 
at least a dozen holes in the trunks of trees, not only constructing 
as commodious and pretty a nest for hatching as possible, but 
also resting-places in which he lodges for a few nights at the 
period of migration ; when at his work shavings several inches 
in length are observed to drop to the ground; and in such 
like cavities hosts of small insectivorous birds find convenient 
retreats for laying and hatching fully prepared ready to hand. 
It is acknowledged that this operation of the woodpecker causes 
no injury to woods, as they on no account work upon healthy 
trees, but prefer decayed ones which are beset by insects. 

Even amongst birds of prey (apaces), many insectivora are 
to be found, and such of them are worthy of protection. All the 
smaller birds of prey, and some of the larger ones also, feed their 
young on insects, and they themselves, when hatching, hardly 
touch anything else. The most useful members of the order 
incontestably are owls, which being extraordinarily gifted for the 
work, devour in their twilight haunts considerable quantities of 
forest insects, principally night butterflies and their caterpillars. 
Some species of the owl are noted, together with the rook-crow 
(Corvus frugilegus), the jackdaw, the j jay, and the great cinerous 
shrike, for their destruction of cockchafers. A tawny owl (Strix 
stridula) was once dissected at Berlin, and its stomach discovered 
to be full of insects, and amongst these were at least 75 cater- 
pillars of the Sphinx pinastri; in the destruction, as well, of field 
mice and rats they render services whose importance is but 
seldom recognised. The English naturalist, White, once watched 
for a length of time a pair of white owls (Strix flaxinea), and 
noticed that they brought a mouse to their nest, on an average, 
every five minutes; a couple of the little owls carried to their 
young eleven mice in the course of an evening in the month of 
June. Nothing is more absurd than the way in which these 
birds are hunted down by ignorant ploughmen, whose chief 
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delight is to have a few of them nailed up against the barn-door ; 
they might as profitably nail up their cats (who frequently snatch 
up a fowl or two), for the owl nightly makes away with more 
mice than the very best of cats. In the stomachs of 20 dissected 
owls nothing was found but mice and moles; the great-eared 
owl (Strix bubo), is however much less deserving of our sympathy, 
for besides frogs, serpents, lizards, mice, &c., this bird often falls 
upon barn-door fowls, and useful quadrupeds. A great number 
of diurnal birds of prey, such as the sparrowhawk (falco nisus), 
the kite (Falco milvus), and the harpy (Falco rufus), are mis- 
chievous, for they slaughter indiscriminately the more diminutive 
useful birds, and even the smallest of their class devours as 
many birds as insects. Still the kestril faleon (Falco tinunculus), 
not at all a scarce bird with us, eats so many beetles, grass- 
hoppers, and field-mice, that its utility in this respect amply 
repays the harm it may cause. The same description is ap- 
plicable to the hobby falcon (Falco sabbutes). A flight of these last 
birds lately passed over the Canton de Vaud, and alighted on the 
trees standing round the village of Nouvion. The inhabitants, 
fancying them to be pigeons, killed a few; but when they saw 
the eagerness with which the bird sought after and devoured 
cockchafers, they soon desisted from their ignorant amusement. 
The most useful, and at the same time most common bird of 
prey is the common buzzard (Falco buteo), so often mistaken for 
the injurious goshawk (Falco palumbarius); it destroys immense 
quantities of rats, mice, snakes, &c. More than 20 mice have 
been found at one time inside one of them, and Steinmuller once 
dissected a bird of this class, and found no less than 7 Angis 
fragilis, and 13 Gryllotalpe in its stomach. The annual con- 
sumption of one single bird has been computed at about 4000 
mice. Perched upon a bush or high stone, the bird watches for 
hours the precise instant when the mole or rat approaches the 
surface of the earth ; it then eagerly drops down, inserts its claws 
deeply in the soil, and snatches up the animal. The brown 
mark around the belly, and the heavier flight are signs sufficient 
to distinguish it from the terrible goshawk ; these marks ought to 
be attentively studied. The honey-buzzard (Falco apivorus) is 
also a great mouse-eater, besides which, it also swallows cater- 
pillars, wasps, and horseflies, hooking them out of their nests, 
and devouring them together with their eggs. These two last- 
mentioned buzzards are certainly hurtful to other birds, but their 
utility compensates for all mischief; besides they are heavier, 
slower, and less alert than the goshawk, and therefore do not 
destroy nearly so many victims. 

It is not my intention here to call attention to all the useful 
birds in detail, but merely to some of the most remarkable of 
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them, witha view to showing how great is their importance to all 

branches of agriculture. Without these creatures, agriculture and 
vegetation aac be impossibilities ; they perform a work which 

millions of human hands could not do half so completely. 

We have yet to treat of an order of birds, numbering several 
families, which appear in great numbers and play an important 
part in the economy of nature,—we mean the crow (Corvus). It is 
difficult to judge them all in one body, for the different species vary 
in their mode of life. The jay belongs to this class, which destroys 
quantities of insects, but damages the seeds of forest-trees, and 
attacks nests of small birds, devouring their eggs and young ; it is 
remarkable also for its destruction of venomous vipers. The jay 
is hurtful to many crops; it has been seen to tear off a wheat-ear 
whilst in full flight and swallow it whole. The same may be 
said of the carrion crow (Corvus corvus), which at the laying 
period, behaves like a real bird of prey, and carries off quails, 
young ducks, partridges, and even leverets. ‘The great raven 
(Corvus corax), still more closely imitates the birds of prey, and 
equally carries off young hares and rabbits, but it has one great 
redeeming point in its character, that of making away with dead 
and putrid carcasses. Magpies decidedly do more harm than 
good ; voracious and cunning, they do not rest satisfied with 
young birds merely, but hunt perpetually those of all ages; the 
magpie therefore may be shot without compunction. The most 
innocent and useful members of the above order are the jackdaw 
(Corvus monedula) and the rock crow (Corvus frugilegus), which 
feed a good deal on cockchafers, snails, earthworms, mole-crickets, 
and mice; therefore the two last species may be encouraged, 
whilst the rest ought to be kept in check if inclined to multiply 
rather too rapidly. ‘Those few birds which live exclusively on 
vegetable products appear at first sight to be hostile to mankind, 
and to harm the cultivator. This apprehension is more imaginary 
than real; man is too much inclined to forget the great indirect 
profit he derives from the Granivora, and only to look upon the 
damage they cause at certain periods. Do they not destroy 
quantities of the seed of all sorts of weeds? And how can the 
agriculturist (as happens in most countries) look upon the wood- 
pigeon as a real plague? Let him but take time to observe how 
those birds consume the seeds of the nigella, the wild poppy, and 
several noxious varieties of the euphorbium, which no domestic 
animal can eat, as noticed by Glauser. For the above reason 
pigeons are now strictly preserved in Belgium. The crossbill 
(Crucirostra), and the liskin (Fringilla spinus), eat, it is true, many 
seeds of trees, but they also consume great quantities of burdock 
seeds; others again of the Granivora, the twite (Fringilla linasia), 
the brambling (Fringilla montifringilla), &c., eat abundantly of 
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the seeds of plantain, wild poppy, burdock, chickweed, groundsel, 
sowthistle, and other noxious weeds. The bullfinch (Pyrrhula), on 
the contrary, commits depredations amongst blossoms, whilst the 
haw-finch (Losia locothraustes), despoils cherry-trees to get at 
the kernel of the fruit; these two last species, however, do not 
often come in our way. 

This rapid survey of the economy of nature is sufficient to con- 
vince us that we have numerous and vigorous auxiliaries always at 
hand to arrest the ever-threatening invasions of insects; it is our 
duty to aid their increase and employ their energies for the advance- 
ment of agriculture. We must begin then by abstaining from 
shooting useful birds, by favouring their reproduction, and by 
familiarising them with our persons ; bird-netting is an abuse un- 
fortunately too frequently indulged in, but it ought to be banished 
from the vicinity of all cultivated lands, as being extremely detri- 
mental to agriculture. If one only reflects how much the little 
creatures help to enliven our fields and gardens with their gay chir- 
ruping, their fine plumage, their active and lively ways,—and how 
many victims are sacrificed ere one is secured to bear for a few 
short years the imprisonment of the cage,—it is utterly impossible 
to feel any sympathy for bird-catchers. If sport is to extend beyond 
the birds required for our use,—if children find an amusement 
in entrapping the titmouse, the warbler, the nightingale, the 
chaffinch, the lark, the redbreast,—is it not both a sin and a great 
folly ? and will not the inevitable result be the total loss of our 
harvests and fruits? Why should we criminally interfere in the 
Divine’ organisation of Nature? why slaughter our firmest allies ? 
why lift our hands against our benefactors and protectors? If 
woodmen and peasants could be made to understand the immense 
services the cuckoo, the owl, and the woodpecker render to 
mankind, they certainly would protect those valuable servants 
from the senseless destruction they are subjected to. 

The governments of many German States have issued ordinances 
to prevent the indiscriminate slaughter of singing birds ; this very 
good example has been set by Hesse, Baden, Wurtemburg, and 
Prussia. In Saxony a heavy fine is imposed on any person 
found capturing a nightingale, and for every bird kept in a cage 
a tax of 5 thalers (15s.) is levied. This law does not extend to 
Saxon duchies, nor the forests of ‘Thuringia, where in every 
village no inhabitant is without his caged songster, and some 
have as many as 30 or 40 different sorts: free nightingales are 
therefore getting scarce there, and insects numerous. Many men 
of sense, suchas Lenz of Schrepfenthal, Gloger of Berlin, Schott 
de Schottenstein of Ulm, have zealously employed their talents 
for the protection of small birds, and have further advocated 
attention to their increase. This is an important object which 
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every one may in some degree promote. Every owner of a wood, 
field, or garden, ought to spare old trees, in the cavities of 
which those birds who prefer hatching in obscurity (such as the 
titmouse, the common creeper, the wren, the owl, the common 
stare, the grey redstart, the woodpecker, &c.), would find a 
proper asylum, If the dry leaves and detritus be taken out of 
such holes, and if when they run perpendicularly down the 
trunk, a small board with an opening of about 2 inches in 
diameter be nailed over, they will soon be peopled, and in a few 
hours the lodgers will amply repay the pains taken on their 
behalf. Let the little square boxes (which in some countries the 
law obliges people to hang out of doors for starlings) be imitated, 
and care taken that the young are out of all danger of being 
carried off. And when the thrush, the chaffinch, and others 
make nests on a tree, let them be protected from children and 
cats by surrounding the trunk with a crown of thorns. To 
compensate the want of hollow trees for those birds which choose 
holes to hatch in, it is easy to make small boxes of common 
wood, closed on three sides, but having on the fourth a small 
opening left, and place beside them a round piece of wood to 
serve as a perch; such a little house should be placed facing 
eastward, under the cornice of a roof, or in the branches of some 
tree at a height of from 10 to 12 feet from the ground, not too 
much under the shade of the leaves, and in a retired spot. These 
hatching-boxes. can be made of different sizes ; the titmouse is 
very fond of a box of about 8 or 10 inches in length inside, and 
of 3 or 4 inches in height: of course larger birds prefer roomier 
berths. These boxes should be painted of a dark-grey colour, 
and well garnished with moss. Much good has been done in 
this way, now that the importance of encouraging bird-hatching 
is more generally appreciated in zoological gardens, agricul- 
tural schools, and horticultural establishments. Under the 
advice of men of science and of judicious landholders, many 
thousands of hatching-boxes are being set up, and no outlay is 
more quickly remunerative. Whoever possesses a suitable piece 
of ground may give himself a real treat, and at the same time 
much gratify the winged gentry, by planting a small space 
thickly with thorn-bushes, cherry-trees, oaks, firs, &c., and 
covering the ground with branches of the prickly thorn so as to 
prevent the intrusion of cats. Once established, the plantation 
will soon be the assembly-ground of multitudes of small birds; 
they are very fond of such thickets, because of the sense of 
security they impart, and the influence of their vicinity will soon 
be noticeable. Many of these asylums have been such pro- 
tection to large properties that fruit has ripened even in 
unfavourable seasons. During both winter and summer the 
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grateful birds had been hard at work, and cleansed every tree 
from insects. Those who cannot form such thickets can at all 
events place just off the roofs of their houses or barns, a rather 
broad lath, on which swallows will love to perch. More may be 
done for our own gratification as well as that of birds, by 
placing a board, with a covering and side pieces attached to it 
to keep off snow or rain, out of the window of an uninhabited 
room, or in some out-of-the-way corner ; let it be kept plentifully 
supplied with crumbs of bread, little bits of potato, barley seeds, 
and elderberries, and the hostelry will be in very great request, 
especially during the winter season, and it will be gladdening to 
witness the mirth and good humour existing amongst the little 
visitors. Such a thing is easily arranged, and is of real benefit 
to the half-starved bird, which soon gets accustomed to the 
hospitable house, and pays its debt of gratitude during summer- 
time by loud songs and a zealous hunt after insects. 

To fix the useful titmouse in one particular spot, these simple 
means are employed. A caged titmouse is placed on the 
branches of a tree, and the captive will soon attract its com- 
panions. If a few green fir-branches be hung during the 
autumn on the bare boughs of fruit-trees, they will during the 
winter be actively visited and regularly cleansed by the titmouse. 
It is well to come to the rescue of small birds, especially during 
the hatching season, and deliver them from their winged enemies, 
magpies (Corvus pica), ravens (Corvus coraxr), &c.; whilst for 
the protection of fish-ponds, we must wage war against the 
common heron (Ardea cinerea), and the water-ouzel (Anclus 
aquaticus) ; but the capture and sale of the titmouse, the chaffinch, 
the redbreast, ought to be strictly prohibited, and the indis- 
criminate slaughter of insectivorous birds heartily condemned. 

Reader, take the work of preservation to heart! You have 
looked into the admirable economy of Nature which God has so 
wisely ordained and organised, manifesting His power even amidst 
the most minute objects. Contribute to the utmost of your power 
to maintain that order: it is both pious and wise to do so! 

Feed and protect these birds: they will enliven your courtyards. 
and gardens; they will come to you in full confidence, and 
await the crumbs given by your hands; they will build nests in 
your bushes and amuse you by their activity and solicitude for 
their young; they will charm your ears with their songs of joy 
and gratitude; and if throughout the land they find both pro- 
tection and comfort, they will largely and in a most striking 
manner requite the benefits received by proving themselves to 
be the most faithful protectors of your fields and forests, orchards 
and gardens, and of cultivation in general. 
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XIV.—On the Management of a Home Farm. By T. Bowrcx. 
Prize Essay. 


Home, park, or demesne farms, vary in character, extent, 
and in the objects which they seek to attain, but they have, 
generally speaking, certain common features which distinguish 
them from those leased to a tenant. The ducal establish- 
ment, with its couple of thousand acres of pasture and arable, 
its flocks and its herds and its highly finished homestead, and 
the few acres of lawn or pasture which the retired tradesman has 
attached to his villa for the supply of rich Alderney milk, have 
the same leading object—viz., personal accommodation: an end 
too often purchased at a high rate, although instances are 
numerous, and on the increase, in which commercial considera- 
tions are thoroughly satisfied ; while the fair prestige and example 
** how they do things at the Hall” is thoroughly keptup. In such 
cases a valuer’s rent is placed on the acres in hand, and a strict 
unyarnished account shows what is really doing in each depart- 
ment. Some of these home farms have proved of great use to 
the agricultural world. Who can tell how much agriculture 
owes to the stimulus imparted in former days by the Woburn or 
Holkham gatherings? Have not Tortworth, Althorp, and other 
places done much for the Shorthorn, Goodwood for the South- 
down, and Kinnaird Castle for the excellent Polled Angus? 
Other cases there have no doubt been, where, from careless 
management and untidiness, or from the opposite extreme of 
lavish and improvident expenditure, “his Lordship’s farming ” 
has only proved a by-word and an example to be avoided. 

In these notes we shall not refer either to the one extreme or 
the other of this wide subject. Our remarks must first be 
directed to— 


1. THE BurLtpines AND APPURTENANCES. 


These will, of course, be in proportion to the extent of the occu- 
pation. Park farms, at least in England, have usually a large 
breadth of grass-land attached, and the quantity of arable is often 
proportionately small. Hence the range of premises is naturally 
not so extensive as where roots and corn more abound. Model 
homesteads, &c., although to be met with in most counties, are 
not essential to the system. They are all very well in their 
way ; but if everything be not up to the same mark, if repairs be 
in arrear, or the stock inferior, there is a sense of incongruity 
which mars the effect. Besides which, if the private homestead 
be on a magnificent scale, whilst elsewhere there are still signs 
of neglect, the tenants on the property cannot but be unfavourably 
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impressed by the contrast. Rather let the estate bear a quiet 
and unassuming aspect, its buildings being plain but sufficient, 
showing that repairs and alterations are promptly and judici- 
ously executed, from the farm in hand down to the humblest 
outlying tenement. 

If the home premises are to be remodelled and a new site 
selected, a spot about a quarter of a mile distant from the man- 
sion should be chosen, If more remote, the supply of provisions 
to the house will be inconvenient, and the afternoon stroll of 
visitors to the farm an effort; if nearer, the farm-traffic will 
invade the privacy of the walks and drives. But, wherever be 
the site, neatness and order should alike prevail, nor will a little 
extra labour expended to that end be money thrown away; 
houses and sheds will be all the sweeter, as well as look better, 
for being whitewashed inside two or three times a year. 

A messroom for the hands is indispensable; and let it be a 
snug, comfortable place, where men may meet sociably at meal- 
times, and thus compensate, as far as possible, for the long walk 
home which most of them are obliged to take, since the nearest 
village may be considerably beyond the park bounds. Plenty 
of fuel should be supplied, a boiler and oven available, with plain - 
table and forms to complete the furniture ; and a woman should 
be appointed to give the room a thorough weekly cleansing. The 
addition of a few books and an occasional newspaper will be 
found an acceptable boon. A farm office, for the manager, must 
not be forgotten. It is not well that he should have to transact 
the bulk of his business in his own house, or to pay the men in 
his kitchen, or to bring every stranger into his parlour whose 
business demands the use of pen and ink. The cost of a farm- 
office well fitted up is generally a good investment: there the 
hands are paid, and there the simple instruments for surveying— 
a tape, chain, cross-staff, and draining-level—will be deposited, 
together with maps, plans, and farm accounts, as well as any 
agricultural literature which the owner may think well to supply. 

To complete the furniture of this room, it is desirable that 
some such medicine-chest should be provided as was made, from 
a design sent by the writer, by Messrs. Burgess and Key, of 
London. Although we should not advise either the farmer or the 
home-farm manager to become his own veterinary surgeon in 
the more serious class of cases, it is, nevertheless, desirable to 
have a well-arranged selection of compounded remedies at hand in 
case of emergency; and no properly qualified professional man 
will view this practice with feelings of jealousy. Indeed, our, 
supply of prepared medicines is furnished by the gentleman who 
has attended the horses on this farm for over thirty years. 

The upper portion of this chest is protected by folding-doors, 
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fastened by lock and key. On opening the doors the upper 
portion is found to be divided vertically into three compart- 
ments, each containing five drawers. The right-hand division 
is reserved for the service of the stable, beginning with the 
lighter ailments, and ending with gripe or colic, which is one of 
the most serious or annoying of common complaints. On the left 
we have a series of drawers devoted to the cow stock, both for 
external and internaluse. In the centre is Bagshaw and Harris’s 
excellent foot-halt ointment for sheep, two reserve drawers, vermin 
poison, and dressing for seed-corn. Below is a large drawer, 
stretching across the full width, devoted to Read’s instruments ; 
it also contains the box with numbers for branding the herd. 
The above are all lockfast, but there are a couple of deep drawers 
below,.which are not locked. These contain “ twine, cord, 
and bandages ;” and ‘tacks, nails, hammers, &c.,” respectively. 
Weights and scales are kept, though little used. We are far 
from advocating the home compounding of medicines; leave 
that matter to the clever chemist behind the counter. It is not 
well when illness occurs to have to run to Clater or Youatt, and 
then to begin compounding, or else to send to the nearest 
druggist. A good selection, kept and arranged in the manner 
indicated, will, in the majority of years, and with the majority 
of intelligent men, be constantly in requisition, and prove a most 
desirable adjunct to the fittings of the farm office. 

As the proprietor will generally wish to be able to show choice 
stock of some kind, a pure-bred bull, a Clydesdale stallion, fine 
milch cows, pigs, or poultry, special buildings suited to these 
animals will be wanted. Nor must the implement-shed be of 
narrow dimensions, if a judicious selection of prize implements 
is to be tested and introduced into the neighbourhood. 


2. ARRANGEMENTS FOR THE DAIRY AND STABLES. 


Whatever doubt there may be whether such a market as London 
affords may not equal or even surpass the best home supplies 
of meat and poultry, for dairy produce few will hesitate to give 
the preference to the home farm. It is, however, very differently 
circumstanced from the common dairy farm in respect of these 
supplies, because milk being wanted all the year round, the cows 
cannot be simultaneously “‘ dry,” and ready to make a fresh start 
in the ensuing cheesemaking season, Nay, more, the very time 
when the farmer’s dairy is generally at a low ebb is exactly 
that at which “the house” calls for its amplest supply. When 
country amusements are most rife, and country houses best filled, 
a succession of cows must be provided to meet the emergency. 
It is no use for the bailiff to grumble, or for the agent or auditor 
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to say that the accounts should be kept down. Calf-rearing 
must for the time be sacrificed, and the most liberal cow-feeding 
practised. If the home farm is not equal to such a call as this, 
ifa risk be then run of having to purchase rancid cream or turnip- 
flavoured milk or butter, of what real use is it? Where thirty 
cows are kept, an arrangement by which half-a-dozen young 
heifers should annually come in between November and Feb- 
ruary, in addition to the other cows, would generally meet the 
case. This is better policy than to be forced into the market 
when milking-cows are both scarce and dear. The aged cows 
can be drafted off at convenience. 

In some cases, dairy matters are wholly managed at the farm : 
butter, cheese, milk, and cream being simply supplied as re- 
quired. In others—and this arrangement we think the, best— 
the milk alone is supplied immediately after each meal, the 
quantity gauged, entered at a stated figure, and the dairymaid 
(who belongs to the indoor establishment) is then responsible for 
results. The dairy under such a system is equally a part of 
“the hall” with the laundry or the bakehouse, and at least as 
interesting and as sightly as either. 

If taken at once to the mansion-house dairy, as suggested, the 
whey will be brought back to the farm for the pigs in the kitchen- 
refuse cart or “ wash-waggon” every morning. Any skim-milk, 
on the other hand, will either be returned to the farm for calf- 
rearing purposes, or else be supplied to the poorer cottagers 
around, who attend regularly for the kitchen soup and broken 
victuals,* 

The most convenient mode of promptly and safely conveying 
the milk to the dairy will be by a hand milk-waggon, of which 
the sketch in page 251 (designed by the writer and in regular 
employment) shows a very useful form. 

The tub is moveable; it swings freely on its axles, no com- 
motion is added to the contents, and thirty or forty gallons are 
readily enough managed by the milkman. A gauging-rod, care- 
fully graduated, at once shows the quantity to a quart—the 
lowest division that it is worth while to go to. As to the price 
at which the supply should be entered, local circumstances 
ought to be taken into consideration; but, generally speaking, 


* I do not agree to this view. Ifthe farm be within a quarter of a mile of the 
hall, the dairy, &c., will be better there; the spare milk for calves, whey for pigs, 
surplus butter for market are all on the spot, and there is no waste in the trans- 
mission. ‘The production of the raw material and its manufacture can be carried 
on together, and the consumer is within a reasonable distance from the supply. 
The one course makes the farm responsible for the economical conyersion of the 
whole supply of produce, be it more or less; the other transfers this responsibility 
to the mansion. ‘There can be no doubt which will lead to the best economical 
result.—J. D. D. 
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8d. or 9d. per gallon will not be unfair towards the farm, nor 
unduly high for affording favourable results from its after- 
management at the dairy.* 


Mik Vesset. (A—Seat for spare bucket.) 


The quality of the milk, as Professor Voelcker’s lecture well 
shows, is influenced by many different causes connected both 
with the treatment of the animals and the kind and quality of 
the food given. An extravagant supply of oilcake, as shown 
in Mr. Barthrop’s case, may only yield an unchurnable article ; 
while if the animals are stinted in food they give not only 
little milk, but also of poorer quality. According to theory, 
it would appear that food ‘rich in oily or fatty matter would 
be extremely useful for producing rich milk; but in practice 
we often see a different result, an increase of fat and flesh 
taking place at the cost of the milk ; whilst the very richest and 
finest-flavoured milk can be produced with certainty by the use 
of home-grown food only. Good meadow-hay (not over-heated) 
and carrots, with the addition of bean-meal, crushed oats, or 
bran, constitute the only viands employed, By the end of March 
or beginning of April we venture to substitute mangolds for the 
carrots, but not at an earlier date, or the flavour would be com-~ 
plained of. The roots are given washed, sliced, and mixed with 
hay-chaff. No home-farm should be without its plot of carrots, 
if only five or six acres in extent: they are useful for all kinds 
of stock, but especially for milking-cows and young animals. 


* A fair price for the house to pay for its requirements, but not for the bulk of 
the milk.—P. H. F, 
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Supplies for the stable are also commonly made from the 
farm. ‘These include oats and beans, hay, straw, bran, linseed ; 
besides such services as keeping the stableyard free from weeds, 
and sending clay for the loose boxes when the hunting-season is 
over. On the principle that “the best is the cheapest,” and that 
high speed demands the choicest quality of food, it should be 
borne in mind that all home-grown oats sent in must be dry, sweet, 
finely-coloured, and weigh well; a stock of old beans and old 
hay will also be kept, or suitable lots purchased. Everything 
supplied will be noted in the yard-books, and at the close of the 
week an invoice sent to the house steward or head coachman 
thus :-— 

Park Farm. 


No. 30. Zeek ending 25th April, 1862. 
The Right Hon, Lord ——— 
Dr. To Home Farm, 


Delivered to Mr. A. B. By C. D. 
Description. Quantity. Rate. 

Le) See 

Beans. “S, "ety tact. San ae ee Mrosuemes 6 bushels 6s. Hols (0) 
Bran Se BOCe sate Brrr tc cts 1 sack ae 0) 7, 40 
OR a. ca Tsu on oc) Go oo 50 | opens | GP, 32 0 0 
Hay HRA A Saat miheieont col Son k Ss 1 ton 5 5 10) 0 
Straw si)» ciSieiy Seti Soca ene ee 2tons .. 40. 4 00 
Dinseed ae ship debeccct Oeics Ae ee 1 bushel 5 ORG NO 
£44 0 0 


R.S8., Farm Bailiff’. 


The corresponding duplicate remaining in ‘the cheque-book 
affords ready means for making out and classifying the supplies 
to the stables at the end: of each half-year. In regard to pur- 
chased lots, say of oats or beans, the articles will go in at the 
market price, with a fair extra charge for carriage. 

Where sufficient straw is not grown for the use of the stables, 
it is often the custom of the estate for each tenant to send in a 
given number of tons annually at a stated figure. A list of the 
apportionment being supplied to the bailiff, it is for him to see 
to the delivery of the various lots as required, and also to settle 
promptly for the same, the stables being indebted to the farm for 
the amount. In order that no dispute may arise as to the weight, 
it is desirable to have a weighing-machine, on which the loaded 
waggons may be placed; for if the boltens have to be counted, 
and the average weight then computed, the chances are that 
misunderstandings will sooner or later happen. ‘The litter from 
the stables is often retained for the service of the gardens ; though 
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a large portion of it—especially the shorter litter and the drop- 
pings—may be essential, it does seem wasteful that long litter, 
often but little tainted, ghould find its way to the compost-heap 
in the back regions of the gardens, there to be destroyed by slow 
combustion, For the littering of a common open farmyard, 
such material is all that can be desired. Reformation is needed 
in this respect.* 


3. OruEerR FarM-SupPPLigs. 


Meat, poultry, eggs, potatoes, peas for kitchen use, and 
sundry other items, may be included under the above heading. 
It is now so difficult to obtain light weights and small joints, 
that a stock of Southdowns must be kept, or purchases made in 
summer from the droves of Welsh sheep and half-breds going up 
the country. The latter are grazed in the deer-park, with but 
little care or attention for the next twelve months, and should 
then be fit for drafting into superior pasturage. When killed, 
the half-bred Welsh may weigh from 11 Ibs. to 15 Ibs. per quarter, 
and the Welsh about 10 lbs., if they have done fairly ; therefore, 
if the former were bought in at 28s. each, and the latter at 17s., 
it is evident that they have not paid much for their keep, which, 
however, during a whole year will have been almost restricted 
to grass. Provision must be made in the farm-flock for a supply 
of early lamb, either house-fed or otherwise, and this should be 
ready to replace the killing of small pork in March, at latest. 

As regards beef, any of our pure breeds, well-fed and of 
sufficient age, will generally be acceptable ; but the preference 
is undoubtedly due to the West Highlander, of which a sufficient 
stock for the year’s requirements is laid in towards autumn. Of 
late years, these, as well as other breeds, have been coming 
earlier to the shambles; so that, unless kept two or three years 
on purpose, a six-year old bullock can hardly now be met with. 
About 80 Smithfield stones—a very suitable killing weight—can 
be reached long before that age, if wished; but, by rightly 
selecting the stock, the object of killing at a ripe age may be 
obtained with fair success. For the sake of choice, the bailiff 
should be allowed to attend one of the Falkirk trysts, for the cost 
of the journey will be as surely repaid in his case as in that of the 
dealer who picks up the refuse of the fair and brings them south 
on commission. This is a point on which many mistakes are 
made. 

In feeding pigs, both for bacon and pork, the food used should 
be of the choicest sorts only. Barley-meal alone we do not find 


* The heating process is often turned to account in the garden; partial restora- 
tion to the farm would confuse the accounts.—P. H. F. 
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to make such well-flavoured bacon as when mixed with oatmeal 
or finely-crushed oats. A weekly invoice will also be made up 
from the slaughterhouse-book, and sent to the cook, the duplicate 
being retained for making up the half-yearly returns. 
Park Farm. 
No. 30, Week ending 25th April, 1862. 
The Right Hon. Lord ——— 
Dr. to Home Farm. 


Delivered to BK. F. » By G. HH. 
Description. | Lbs. | Rate. 
| | d £3 a 
1Sheep.. . 72 
1 ,, Welsh Aliags| 
TaN A Scuba Be iia) Yee PG go. | 
1 ,, Half-bred oy) MADRS See we bowen 
TEAST OA See epee iar tee rd Sims) FY 68 | 
Vi harse Wie SDS, uct acl Vener Rerediepe cs UcRan wits Oe 
Tbe selik iaael Ages aN oy ae al. || 
427 
Beef 313 
Pork 64 
804 | 7h* | 95 2 6 
| 


R.S., Harm Bailiff. 


The shepherd, with his assistant, ought to manage the killing 
department in addition to other duties. 

Among the remaining supplies, poultry must not be forgotten, 
the more especially as the question of quality often forms a sore 
point of dissatisfaction and complaint. There is no denying the 
fact that fowls—young and good, it may be—which have the run 
of the farmyard, are not equal, on the spit or at table, to coop- 
fed or forced birds; and without a regular poultry-woman, a 
liberal outlay, and fair accommodation, the supply cannot be 
judiciously managed. No average farm can be expected from 
its own breeding to send in a full supply throughout the year, 
unless there are breeding-yards and other appointments to match. 
Where this is not the case, the better plan is to purchase as many 
good young birds—avoiding cocks—in the neighbourhood, as pos- 
sible. Get them in succession, just at the period when they 
would be sent to the local markets; then put them up in close 
coops, a dozen at a time, and in ten days, with judicious feeding, 
they will come out nice plump birds, with delicate white flesh. 


* Only one rate per lb, is here entered; but this requires to be yaried according 
to market valve. 
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The food should consist of Scotch oatmeal, made into dough with 
milk, and with a supply of milk only to drink. Before another 
lot of fowls are put up, the coop should be thoroughly cleansed, 
scoured, and purified with a solution of chloride of lime. It 
is well, however, to keep a good breeding stock of fowls for 
the purpose of supplying fresh eggs all the year round, selecting 
a good breed or breeds, and keeping them pure for the sake 
of taste and appearance. 


Ni | i 
Hh i i | ELE 
Hl 


1] ny) oe 
HA 


LL 


ills 


Pouttry-Coop, oN Bartny’s PLAN, 


No better eggs can be had than those yielded by the various 
classes of Hamburghs. They are small, but well-flavoured and 
abundant ; they should be gathered every morning, and delivered 
over to the care of the housekeeper or cook at once, asa guarantee 
for their freshness. They are entered in the yard-book, and charged 
at per score or per hundred, half-yearly, in the gross. But as the 
Hamburghs can hardly be depended upon for rearing chickens, 
another plan must be adopted for the renewal of stock-birds. This 
can easily be managed by hatching with mongrel hens at another 
yard or homestead; or, if that is not practicable, then arrange- 
ments may be made with any cottagers who are in the habit of 
rearing poultry for sale. Supply the eggs and chicken-food, and 
take the birds at 3d., 4d., or 6d. each, at the time they are able to 
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leave the hen. By this means, for a small outlay, plenty of 
rearing fowls can be had, and it will answer the cottager’s pur- 
pose full as well as rearing on their own behalf. In order to 
keep up and improve a pure breed, it is desirable to select, early 
in January, one cock and three hens, the best you can find, and 
place them in a separate walk: sufficient eggs for breeding pur- 
poses will thus be readily obtained. 

The supply of potatoes remains to be considered. These will 
probably be furnished from the gardens up to the beginning of 
October, and from that date till the next May field-grown produce 
will be in demand. Grow the very choicest kinds—Flukes or 
Regents—in land not over-stimulated with manure, and store 
them only when come to full maturity. Let all the smaller and 
second-rate sizes be sorted and disposed of at once, or kept for 
sale as seed in spring, that the amount sold may replace the 
outlay for a good change of seed. The best lots will be sent in, 
one or two sacks at a time, as required. 

We have spoken about not over-stimulating the potato crop. 
On this point a very successful manager of a home farm writes 
us that the only manure he has used for several years is the coal- 
ashes from the Castle, by which means crops of the choicest 
quality, free from disease, have been obtained. 

Other departments of the establishment, as well as the house 
itself, require services from the farm of one kind or another. 
The errand-horse is sometimes entered in the coach-stable’s 
account, sometimes asa separateentry. The forester needs horse- 
labour, and possibly the keep of a riding-horse, both of which 
come from the farm. The former will either be charged at a 
given rate per day, or the average cost in a series of years taken 
and entered in one sum. This is the better plan where a team 
is not entirely reserved, as it does away with a multitude of 
entries, and will work well where there is any degree of harmony 
or co-operation. But if the team should be employed in timber- 
haulage and such-like work most of the year, it is best that it 
should be wholly under the forester’s control, and a charge for 
keep simply be made. The same remark holds good both with 
estate-haulages for buildings and for garden purposes, A divided 
responsibility, the limits of which cannot readily be defined, 
leaves the hands too much without supervision, for the work to 
be satisfactorily done. 

The gamekeeper will call for barley, wheat, or Indian corn for 
pheasants, and possibly carrots during winter for hares. The 
park-keeper, too, has his varied wants—hay to be stacked in 
summer, of the finest and shortest growth ; swedes and beans in 
winter, to bring the herd well out in spring. And lastly, a 
jobbing-cart and ‘‘a general purpose man,” of active habits, is. 
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a desirable addition to the farm-staff. If the ashpit requires 
emptying, if the stores of faggots or charcoal need replenishing, 
if heavy luggage has to be taken to or to come from the railway- 
station, or a hundred other incidental wants arise, the “ jobbing- 
cart” will come in as an essential addition. 


We now turn to consider— 


4, THe ADVANTAGES AND DRAWBACKS OF SUCH A CONNECTION. 


From what has been said under the preceding heads, but little 
room is left for remark here. Sir John Sinclair, writing half a 
century ago, says: ‘It is not only a healthy but a useful employ- 
ment for gentlemen residing in the country to have some land in 
their own possession for the purpose of accommodation or amuse- 
ment, and to provide themselves with the various articles which 
their families may require. Perhaps these articles might often 
be purchased fully as cheap at market, and it might be more 
profitable to the proprietors to let the land at a fair rent ; but it 
would be highly unpleasant for any gentleman to have the servants 
of another over whom he could have no control working con- 
stantly near his own house, and to have scarcely a spot he could 
call his own on which he or his family could take air or exercise. 
What the extent of such farms should be it is not necessary to 
discuss, as so much depends upon the establishment kept by the 
proprietor, the time he resides in the country, and the degree of 
attention which he can give to his farm.” * 

The supply of home-grown produce ensures, or at least ought 
to ensure, first-rate quality and perfect freshness. And if occa- 
sionally loss should arise, from having too heavy a stock—of dead 
meat, for instance—on hand, such an event need but rarely occur. 
Neighbouring butchers will readily purchase any surplus at a 
fair rate, or supply an occasional deficiency. If stock be some- 
times held for home consumption to a period beyond that at 
which it could be profitably disposed of, and if meat or other 
supplies be sent in at such a price as will not clear the farm for 
its outlay, such mistakes are rare, and may be avoided. If the 
coal-haulage for hall, gardens, and stables is performed by the 
farm, a convenient season may be chosen, so as neither to let the 
roads be cut up with heavy haulage in a wet time, nor interrupt 
the regularity of the supply. Where there is an arrangement for 
the performance of this labour by the tenants, such drawbacks 
are not infrequent. 


5. MANAGEMENT OF Parks, Roaps, AND Drives. 
The quantity of grass-land which surrounds the larger country- 


* “An Account of the Systems of Husbandry adopted in the more Improved 
Districts of Scotland,’ Edinburgh, 1813. 
VOL, XXIII. Ss 
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seats is a feature peculiar to this country. Although corn-fields 
look well when harvest draws nigh, and tillage-operations are 
interesting to all persons of rural tastes, still the park, with its 
woodland, water, stately timber-trees, and spreading lawns, is 
unrivalled in perennial grandeur. Hence the landowner is more 
often bent on adding to the breadth of pasturage within view of 
the mansion than on breaking it up, and the home farm often 
contains six or eight times as many acres of grass as of arable 
land. 

The greater, then, the extent of permanent pasture, the greater 
the importance of its being well and creditably kept. Where there 
is a strong head of deer, the park is allowed to retain more uncul- 
tivated features, so that they may enjoy the fern and rank vegetation 
of their natural lair. This looks well through the summer months, 
but in autumn, winter, and spring, its aspect is often bleak and 
uninviting. Better far that the home-park and the deer-park be 
kept distinct, and under different treatment. The former will 
then assume a better aspect—it will be mown annually, close- 
grazed in autumn, never trodden or stalked in wet weather, and 
receive ample stimulating doses of artificial or farmyard manure. 
In spring the chain-harrow and clod-crusher will be in active 
operation. When moles or rabbits show themselves, extermina- 
tion will be the order of the day; where a want of drainage is 
indicated, the want will be at once supplied, while a general 
aspect of neatness should pervade the whole. ‘The best season 
for applying well-made yard-dung to the park is immediately 
upon the removal of the haycrop ; a far neater and greener aspect 
is thus obtained than by any other means. After a day or two 
of the July rains the dressing will hardly be visible, though its 
effects will tell for two years to come. The manure will be all 
the more valuable for the purpose, if a few hundredweights per 
acre of bonedust have been added to the compost-heap while in 
course of preparation ; and this suggests the hint that all bones 
produced on the place, in the house, farm, or dog-kennels, should 
be carefully preserved and sent to the bonemill for application to 
the land. In many places the supply thus obtained will be worth 
from 10/. to 301. or even 40/. per annum. 

Rural fétes, such as hunt-meetings, volunteer-gatherings, and 
yeomanry-exercisings, entail on their public-spirited patrons 
expenses for preparing and reinstating the park, of which the 
public perhaps hardly appreciate the full extent. Besides clearing 
away litter, heavy rollings to erase the track-marks of carriages 
and horses on the soft ground, and fresh grass-seeds, if not new 
turf, will often be required. The sooner these points are at- 
tended to the better. In turning out animals to graze in the 
park, care must be taken to exclude such as have exhibited any 
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sign of vice. Young horses and West Highland oxen will gene- 
rally be transferred to a run in the deer-park. 

Although the cost of maintaining roads, walks, and drives, is 
entered in a separate book, yet the work may be advantageously 
executed under the supervision of the farm-manager by men and 
horses under his charge. Both the haulage and the hand-labour 
required for this class of work are slack at the busy time of the 
agricultural year. Thus all road-repairs should be done in the 
early part of winter, at least as far as the putting on of materials 
is concerned. In autumn there is the needful cleansing from 
leaves, ruts, and standing water, though the two latter should 
never have to be named when once the roads are got into good 
order. In spring, edging and cleansing have to be attended to ; 
weeding follows as a matter of course ; and then, where haywork 
is pressing, or roots require the hoe, all the hands are available for 
the farm. Edging should rarely be done oftener than twice 
a-year, and the very best hand to be got—a man with a good eye 
and a fair amount of taste—must be selected; but unfortunately 
the system too often is to send worn-out men, or semi-pensioners, 
to the job. Now, it is very pleasant to see old and faithful 
service kindly recognised by the owners of property, and a light 
job, with full pay, is probably the easiest mode of dealing with 
it; but at the same time the services of such men, bringing 
neither skill, experience, nor energy to the task, are probably about 
as costly a mode of keeping up roads and drives as could well 
be devised. By all means let the sweeping up, cleansing, col- 
lecting leaves, &c., be left to them, but do not place a pick or an 
edging-tool into such hands, 

For the destruction of weeds, an application of dry salt is 
the most efficient and readiest mode yet devised. A ton will 
do both sides of a drive a mile in length, and if applied in 
May, when the weather is dry, so that it has time to exert 
its full strength, little more attention to weeding will be re- 
quired till the August or September following. A half-dressing, 
in those places only where the weeds have started, will then 
keep them snug for the winter. This is quite as efficient a 
plan and much less troublesome than the more highly-finished 
mode of scalding with brine, from a Trentham engine. In either 
case there is a great advantage as compared with hand-weeding ; 
the road is not slackened, as with the hoe, but its consolidation 
and firmness is rather increased. The only point to be observed 
in sowing dry salt is to see that the adjacent herbage is not 
scorched. We have met this difficulty by sending. alongside of 
the man who is sowing a boy, who drags a board, 12 feet long 
and about 18 inches deep, held in a perpendicular, or rather an 
oblique position, The same practice of applying dry salt is 
equally useful for stable-yards and paved courts, All drives 
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should be kept free from loose stones, the perfection of a road 
being its smooth and not over convex surface. 

The golden rule in regard to roads must ever be “ keep clear 
of ruts.” This is not only a sure test of a well-kept road, public 
or private, but alsoa maxim to be enforced on drivers, who should 
be required to drive out of the tracks. A little firmness and per- 
severance may be needed to get this rule observed ; but the thing 
has been done, and can be done again. It is desirable that the 
roads outside the park-walls, as well as within, should show a con- 
siderable amount of care, “as if they belonged to some one.” 
This can be best accomplished by the owner taking the keeping 
of so many miles of the adjacent roads into his own hands, in 
return for which the parish releases him from contributing to 
the other roads maintained by the rates. Such an arrangement 
would often obviate much heart-burning, jealousy, and complaint. 


6. Farm Accounts. 


These are often, on such establishments, unnecessarily compli- 
cated and extensive. The separate field system and distinct 
profit-and-loss account for every description of stock, live or dead, 
with days and half-days of horse and manual labour, charged 
under the various heads, however desirable in theory, are rarely 
satisfactory in practice. A merchant may readily enough have 
a correct sugar or broadcloth account, because he can reckon his 
purchases, sales, and residue of these goods distinct from the rest 
of his stock-in-trade; but a farm must be viewed as a whole, 
because one part is not only generally essential to the rest, but the 
profit on one entry often includes dealings with several other 
parts of that whole. We respectfully submit that the object of 
keeping accounts ought to be to impart clearness and precision— 
not to complicate, still less to mystify, the system of manage- 
ment adopted. Yet on the home-farm an accurate and intelligible 
system of accounts is essential. Even if the proprietor has but 
little leisure or taste for looking into the practical part, he will still 
like to know exactly how matters are proceeding ; the auditor and 
agent will both require a strict account of money matters, while 
a good and bond fide balance-sheet at the year’s end is what every 
good manager will delight to see. 

The first point will be rightly to distinguish and separate the 
labour and expenses and receipts which belong essentially to the 
farm from that part which does not. The latter expenses may be 
entered in a “ weekly account current” betwixt the principal and 
the manager. This will include all road-labour and expenses, 
the hands usually employed at estate and timber haulage and 
with the jobbing-cart, any blacksmiths or mechanics at work 
under the bailiff’s directions, and also any pensions and gratuities. 
Such account would stand thus :— 
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According as the payments progress, so must the receipts be 
replenished by the cheques of principal or agent. 

This disposes in a summary, yet legitimate manner, of those 
entries which have, properly speaking, no claim upon the farm. 
Then on the farm itself you require a labour-book, contain- 
ing the usual details, and the cash-account, which is copied 
weekly from the waste-book or payable-sheet. In our case the 
general employment alone is entered, the benefit of having 
separate columns for every day of the week being doubtful. 
The Farm Account-book is 17 inches by 104 inches, and has the 
various details of one week at a single opening. ‘The left-hand 
page states first the names, employment, and weekly wages of 
day-labourers, next the names and earnings of those at work 
by the piece. On the right an account of the live-stock is 
given in detail, giving totals at beginning and end of week, with 
a separate column for births, deaths, sales, purchases, and meat 
killed. <A similar account for grain winnowed, bought, sold, con- 
sumed, and sown, follows; next comes a space for memoranda, 
where the chief incidents of the week are recorded, e. g., “‘ April 
22nd and 23rd. Drilled 18 acres of orange-globe mangold, on 
field number 7, on the flat; 27 inches wide; 5 lbs. of seed” per 
acre. A weather-table, recording the temperature, direction of 
wind, and character of each day, completes the weekly account. 
These reports are made up weekly, fortnightly, or monthly, accord- 
ing to the arrangements of the establishment—the former being 
the best where weekly wages prevail. The stock “ bred” will be 
entered from the yardman’s book: ‘‘ bought” and “ sold” should 
correspond with the cash-account ; while the slaughterhouse-book 
and the invoice to cook will exhibit the numbers killed. In like 
manner the yard-books show the corn in granary and the quantities 
bought, sold, consumed, or sown. ‘‘ Memoranda” will, of course, 
include some of the many facts, dates, or quantities, which all 
farmers find it worth while to notice. This system of entries, 
which is neither complicated nor tedious, can be recommended, 
after a comparison with those of various home-farms, as the best 
adapted for general purposes. Even for the tenant-farmer, who 
cares for a full yet simple detail of his current management, we 
question if any better can be offered. 

The cash-department is kept in another part towards the end 
of the volume, 20 or 30 specially ruled folios being retained for 
the purpose ; thus— 
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Here it will be observed that nothing more is presented than the 
receipts and payments respectively, and the balance forward 
either to or by the credit of the bailiff. The cash is replenished 
from two sources—either from receipts for sales of produce, or 
from cheques, as required, whether drawn by the proprietor or 
his agent. For these the bailiff gives a receipt, and then the 
farm-book shows how the various sums are disposed of. ‘Thus 
the farm takes credit for cash advanced, and gives credit for the 
supplies sent to the other departments of the indoor or outdoor 
establishment until the account ‘is balanced at the end of the 
half-year, An annual balance-sheet is very readily and correctly 
made from such details as the cash-book thus affords. 

An inventory and valuation are of course taken, and the dif- 
ference in the year’s stock entered either on the credit or debit 
side. Then take the gross annual receipts, deducting cheques 
received from the principal or agent, and also deficiencies forward 
(if any). Take the gross payments for the year, and deduct the 
weekly balances forward, as well as the credit-entries of half- 
yearly supplies to house. The result, if there are no other dis- 
turbing influences, should show fairly how the concern actually 
stands. 

Another method, though not so desirable, unless the landlord 
be non-resident, is to start the home-farm with a certain capital, 
for which a fair interest is charged. The farm then pays a sufh- 
cient rent, and all services or articles supplied are paid for in 
cash. 

A separate book will be kept and made up half-yearly, con- 
taining the details of all farm supplies to house. But this account 
can be greatly shortened and simplified by using the weekly 
invoices we have already referred to. For instance, the full 
detail of meat, as given at page 254, need only appear in the 
‘¢ Supplies’ Book ” thus— 

Ibs. 

No. 30, April 25,7 Sheep .. 427 
as Beef 3. LOLS 

is 1 Bie ee, Dee 


804 at 74d., 257. 2s. 6d. 


In like manner, for the inspection of the principal, a concise 
milk account may be rendered, giving only the monthly supply 
in gallons. 

If the cash entry only be transferred to the classified totals at 
the end of the volume, a glance suffices to show the value of 
supplies to each account. 

It is superfluous to urge the desirability of keeping such books 
neatly and accurately, that is a point on which all are agreed ; 
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but in order that they be thus accurately kept, they should be 
promptly and regularly audited. For want of this examina- 
tion, how many lamentable break-downs have occurred in the 
agricultural world! To be lax in this respect, is neither more 
nor less than to lead a man into temptation: and, even if thé 
path of rectitude is nominally retained, entries and work will be 
allowed to get behind, and into anything but a creditable condition. 
Then when the day of reckoning comes—for it will come sooner 
or later—the results will not be to the credit of either party: 
and it is hard to say which is most to blame, the lax and careless 
employer, or the servant on whose shoulders the blame commonly 
falls. What asad case that was, which figured lately in one of 
the Scottish courts, where it came out in evidence that a settle- 
ment or complete statement of accounts had never been required 
from the local manager for some five or six years, and though it 
was averred that vouchers for the payments did exist, yet private 
memorandum books, unposted up for that period, were all which 
could be produced ! 

There is another serious evil to be avoided, where the moneys 
of the principal are so placed that they can be freely used for 
personal purposes (if wished) by the individual through whose 
hands they pass, A right arrangement of accounts and of banking 
business would prevent this. 

It must, however, be added that accounts on such establishments 
should be settled promptly and regularly. All tradesmen’s bills 
should be sent in quarterly at latest, and accounts of every other 
kind paid when presented. With regard to the custom prevalent 
in most localities, of “ chap-money” as it is called in the south, 
ora “luck-penny” in the north, that is an item on which many 
misunderstandings have occurred. The easiest mode of dealing 
with it, is for the manager resolutely to set his face against it— 
to allow none, under any circumstances, and, if necessary, to let 
the buyers understand this before a bargain is struck. By giving 
no chap-money the chances of getting it are greatly diminished, 
but if he is able to present his accounts to his employer without 
vexatious and uncertain deductions of this kind, it certainly 
renders it much more pleasant. And if any is received, the 
principal will not in honour prefer a claim to the amount. 

The bailiff’s ‘ Journal,” from which all cash transactions are 
posted, will bea private book only, and should show at any given 
moment the amount of cash in hand. The simplest arrangement 
is as follows :—Supposing the week to commence on Saturday, 
you carry forward the cash balances (if any) from the preceding 
week. Then, as payments or receipts occur, deduct or add the 
respective amounts—the balance thus showing, as above stated, 
the contents of the cash-box. On the following Saturday morn- 
ing, when the books are made up, it is only needful to take off 


266 Management of a Home Farm. 


first the amounts which belong to the “ weekly account,” and the 
remainder belongs to the farm cash account. The joint balances, 
or difference betwixt a balance on the one and a deficiency on 
the other, should correspond with the balance on private account. 
Of course the items in said Journal will have been transferred 
from a pocket memorandum book, according to the order of 
occurrence. A herd book for detailed entries respecting the 
breeding stock should not be overlooked. 


7. INFLUENCE OF sucH Farms. 


The influence exerted on the neighbourhood at large depends 
greatly upon the nature of the management pursued. In some 
narrow minds there is a lurking prejudice which manifests itself 
in this wise: ‘‘ Ah, it may do very well for his Lordship, but 
if there were a rent to pay, things would not be done quite 
in that fashion.” If such a spirit is to be deprecated, neither 
should frequent occasion be given for its manifestation ; still, 
where improvements are steadily pursued, and most new plans 
get a trial, failures must now and then occur ; but failure often 
reads us as useful a lesson as success can ever do. If then an 
open, generous spirit pervades the whole, which conceals nothing 
but welcomes truth in whatever garb, it may surely disregard 
cavilling of the sort alluded to, at an occasional mischance. If 
the landlord’s management be not exactly a pattern for his 
tenantry, yet its influence may be none the less useful or de- 
sirable. 

But a much more tangible influence is exerted, where a tho- 
roughbred bull, or stallion, is kept not only for the use of the 
home-farm, but for the benefit of the tenantry as well. If pure- 
bred bull-calves are also disposed of to those on the property, at 
reasonable prices, material improvement in the stock may be 
expected. In like manner, select varieties of seed-corn, clean and 
true, may be disseminated with much advantage. 

Great difference of opinion exists as to whether landlord and 
tenant should come into competition together at district agricul- 
tural associations. It is contended, on the one hand, that the 
former from their larger means have an unfair advantage over 
the other class as competitors. These objectors seem to overlook 
the simple fact that tenants take fully as many prizes as landlords 
have ever done. Rather, then, let this honourable rivalry continue. 

Upon the labourers of the district, a material effect for good 
or evil may be produced by the manner in which such farms are 
conducted. If wages are higher than in the locality generally— 
which is often the case—there will be little difficulty in obtaining 
the best hands for constant employment, and if both good morals 
and expert workmanship be fairly recognised, a staff of men may 
be raised up, of whom the employer may well be proud. Oppor- 
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tunity is thus afforded for those who wish to better themselves in 
the world to do so. Referring to but the past three or four years 
of our own experience, in this respect, we can at this moment 
point to various hands now in a higher position, who availed 
themselves of such opportunities. One is managing a farm for 
a widow lady near Coventry ; another is bailiff to a gentleman 
in Wilts; a third is foreman to a good farmer in another locality ; 
a fourth and a fifth are in charge of lads at a reformatory insti- 
tution; a sixth is assistant teacher in a district-school ; two are 
engine drivers, one a railway porter, while nearly a dozen boys 
have moved to better positions. Were we allowed to suggest, 
we would say, Never take on a permanent hand without obtaining a 
satisfactory written character, and never part with a man without 
furnishing him with a similar document, if he is worthy of it. Show 
men that character is of valuein the world. Looking further back, 
we may refer to another case, in which three young men were all 
employed at the same farm, earning at that time—for wages were 
low—but nine or ten shillings per week. Of these three, one 
has done well in the Colonies, another is resident agent to a 
Berkshire baronet, and the third is bailiff to a nobleman in one 
of the midland counties. 

Good hands for drilling, ploughing, stacking, &c., with a first- 
class shepherd and cowman, should be found upon every home- 
farm. The other appointments will then match one another; 
the team will be well-fed and lively-going ; the harness well-kept, 
with a spice of display about it; the stock will have an air of 
comfort ; and the implements will be in good order, and in their 
proper places, 

But there is one drawback in having wages higher than the 
current rate of the district—the difficulty of setting piecework 
to the hands, unless at a somewhat extravagant price. Now, 
piecework should of all things be cultivated, wherever practicable ; 
it has many advantages both for employer and employed: and 
not the less, because slack hands (for such will get in among 
others) have an idea that it is not needful to work quite so hard 
for the squire as for other employers. It is an excellent and 
praiseworthy plan to let the hands off on Saturday afternoon, say 
at four o’clock, summer and winter. It is a boon which they 
will value, its loss to the employer is not appreciable, and it 
affords an example worthy of imitation. 

Upon the owner himself a beneficial influence will assuredly 
be exerted, if he gives moderate attention to the farm in his own 
occupation. He gets a greater insight into rural affairs, he is 
better able to judge of all that pertains thereto, and he can more 
readily sympathise with the losses which his tenants at any time 
experience, 
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He is in Ireland designated a steward, in Scotland a grieve or 
overseer, while “farm manager” will either describe or designate 
the office all the world over. ‘The duties and occupation attached 
to this position are certainly among the most pleasant which can 
be met with: they are not the most highly paid, probably because 
pleasure and profit together are more than can be often obtained. 
The same activity and abilities devoted to almost any other line 
of business would generally procure very different emoluments. 

The bailiff occupies an intermediate position, between the 
owner and those with whom he has dealings through the farm. 
Hence, although retaining his individuality, it is right that he 
should as far as possible carry out the views and intentions of the 
principal. If a resident agent has the control, he in most 
respects represents the owner; it is, therefore, well that there 
should be a fair understanding at the outset. The principal or 
his agents have the right to interfere or to direct at any given 
time, and if the bailiff acts wisely he will give such general 
directions as will ensure their orders being attended to, though 
his own for the time shall remain unfulfilled. But this is a right 
which few honourable men care to exercise, except in an unfore- 
seen emergency. The employer may also purchase, either 
personally or by commission, any stock which his taste or fancy 
may incline to. It makes no difference in the world to the bailiff 
but to lessen his responsibility ; let his temper, therefore, remain 
unruffled. Ina case which we knew some years ago, where the 
owner was fond of buying and selling personally, a very great 
mistake had been committed in the purchase of a lot of Irish 
animals, which, with all the feeding that could be given, had 
ultimately to be turned out at a sacrifice. ‘I told your Lordship 
so,” said the bailiff; and a cheque for the quarter’s salary was 
the immediate result of that morning’s remark. It is no use 
offering one’s opinion, unless such opinion is asked or expected ; 
for we again repeat that the principal has a perfect right to take 
that share in the management personally which he sees fit. 

Times, also, will occur when the manager is requested to be 
in attendance upon his employer, and that, too, at a period when 
business urgently claims his presence elsewhere. By all means 
attend the former, and make such arrangements as you best can 
for the latter. Country gentlemen especially, have often so many 
engagements on hand, that they cannot afford to wait, but must 
be waited upon—besides which, they pay for such attention. 

The settlement of marketing and other incidental expenses 
often forms a source of annoyance, which had better be avoided. 
There have been cases where no expenses at all were charged— 
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where lots of beasts from distant fairs, it might be, were brought 
home without the slightest apparent cost to the owner. Another 
man enters his expenses to the minutest item, including droving 
charges, &c., and perhaps gets sharply criticised for his pains. 
Let the reader judge which plan is the right and businesslike one 
—viz. where expenses are fairly charged, or where expenses are 
left in the background, while an increase in the price per head 
makes all straight, and something more. In regard to weekly 
markets, a regular stated sum should be allowed for each attend- 
ance, fairly to cover all expenses, including dinner, stabling, and 
tolls. When this point is once arranged, let it be done with for 
all time to come, 

In regard to the settlement of accounts, it is well to obtain a 
receipt for all moneys paid, small sums (say under half-a-sovereign) 
alone excepted. Though such is not the custom in farming ma- 
nagement generally, yet it has but little difficulty in practice. 
The manager should be provided with blank forms of receipt, 
and the filling-up is only the work of a moment, while the satis- 
faction and clearness it affords can hardly be regarded too highly. 

In relation to the other parts of the establishment, the bailiff 
holds an important position; as farm supplies of various kinds 
(labour or assistance sometimes included) bring him into con- 
nexion with most of the other heads of departments. Seek to 
maintain a good understanding ; what supplies are wanted, let 
them be promptly and cheerfully given; and endeavour to keep 
up the credit of the establishment by honourable dealings towards 
all. As to the men, it is quite possible to retain a good and 
friendly connexion with them, while at the same time full value 
is obtained for the wages paid. Punctuality in hours, strict 
supervision, and kindly feelings, will tend materially to soften 
the yoke of labour. No begging for gratuities should be tole- 
rated; and it would be better far, if that constant source of 
annoyance—BEER—were banished from business relations be- 
tween employer and employed. But unhappily upon many a 
Home-farm* the tap runs too freely, part of the wages being thus 
paid in money and part in beer, while disputes and vexation are 
the invariable result. In this respect the bailiff has often in his 
hands a great power for good or for evil. Let such power be 
exerted in the right direction, and Home-farms will yet stand 
higher, and their utility be more acknowledged, than has hitherto 
been the case. 

Stoneleigh Abbey Farm, Warwickshire, 

April, 1862. 


* Certainly not upon all—vide the published experience of Mr. Holland, M.P., 
on this subject. 
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XV.—On Portable Manures and their Home Manufacture. 
By ArcurpaLp Smira MAxweE Lt, 


Ir is unnecessary for my present object to dilate upon the benefits 
which agriculture has derived from the use of portable manures, 
because experience has already set this point beyond dispute. 
The next point for consideration is how the farmer, who has the 
knowledge of the intrinsic value of manures, is to guard himself 
against imposture in his purchases. A remedy, it was believed, 
would be found in the general adoption by the manure trade of 
the practice of selling by analysis (accompanied with a written 
guarantee of the bulk delivered), undoubtedly the only true test 
of the real value of manures. Yet notwithstanding that farmers 
themselves took the initiative in this matter and forced the trade 
to adopt this measure, how few among them take the trouble to 
satisfy themselves that the manures purchased are actually of the 
quality represented, and commercially worth the price at which 
they are sold! There is scarcely any district without its agri- 
cultural association or club, and surely in each a chemist is to 
be found at hand competent at least to detect any material de- 
preciation in the manurial value of an article from the original 
analysis. If by the report upon samples submitted to such 
chemist for examination suspicion be at any time aroused, 
recourse could then be had to an accredited analytical chemist 
for an accurate analysis of samples taken from the bulk, which, 
if found to come below the standard analysis on the faith of which 
the purchase is made, would lead to an adjustment of the dif- 
ference in value, or if the imposition be flagrant, the stuff would 
be returned and the result of the investigation made public. In 
Berwickshire this practice is in full operation, and has had a 
wonderful effect in checking fraud. 

While the test of analysis is destructive to the interests of 
adulteration, it acts as a protection and encouragement to the 
honest dealer. 

However desirable it may be that farmers should possess a 
general knowledge of agricultural chemistry, this is a study 
that demands more time and attention than most of them 
can well spare: it is, however, matter of surprise that so few 
make inquiry into the properties of the manures, which they 
apply in ignorance, and therefore cannot know how to usé to the 
best advantage. An analysis is of little use merely to /ook at, 
to those who do not understand it or know how to calculate its 
worth, 

In now laying before the reader the ordinary method in practice 
of preparing manures, I do not wish it to be imagined that the 
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farmer can make as cheaply as those extensively engaged in the 
trade, for quantity must always influence the cost of production ; 
but 1 am of opinion that they can make at a cheaper rate than 
the dealers se//, or in other words, that the difference of the cost 
of production in the two cases is not equal to the profits of the 
trade, ranging as these do at from 15 to 25 per cent, ‘The manu- 
facturer may not have all this to himself: agents’ commission 
(5 per cent.—I have known 10 per cent. and even more paid) 
must be provided for ; but the farmer pays for the whole.* Manures 
are now so numerous, and sold under so many different names, 
that it would fill a page to enumerate the half of them, to say 
nothing of many that are bought from some noted maker and 
again sold (at a good profit) as the buyer’s own make. It is, 
however, satisfactory to observe a marked improvement in manu- 
factured manures generally of late years, which I believe in a 
great measure to arise from the demand that is now made for an 
analysis. 

Bones and their products for Manure-—The various materials 
from which superphosphate of lime is derived, such as bones, 
English or Foreign, bone-ash, animal charcoal, apatite, and 
coprolites, differ in value according to the proportion of bone 
earth which they contain. This proportion will vary from 46 
per cent. in raw bones, to 50 and 60 per cent. in boiled bones 
or coprolites, and 60 to 80 per cent. and upwards in bone-ash, 
apatite, and some other foreign substances. We see, then, how 
wide a range is included in the value of these materials. 

Per Ton. 
Assuming bone-ash containing 60 per cent., to 
be worth SEES: MRE! ARG CIB ns 
The proportionate price for 65 per cent., would be 47. 15s. 
i i 70 J BE Be. 
- 75 to 85 ,, 62. to 61. 15s. 
The value of the superphosphates is, however, estimated by the 
source from whence they are derived, as well as by the percentage 
of soluble and insoluble phosphates they yield. Superphosphates 
made from coprolites and. apatite, although they may contain the 
same percentage of soluble and insoluble phosphates as from 
ground bones and bone-ash, do not command the same price, 
being of less value: hence the practice of most manufacturers is 
to make a distinction between the two—bone superphosphate 
(commonly called dissolved bones) being usually sold “ warranted 
free of any admixture of coprolites.” 

It is unnecessary here to enter into the details of the machinery 
at present in use in a large manufactory for the preparation of 
superphosphates, where the object is the production of the greatest 


* It is a common practice to weigh in the bags, making no allowance for tare, 
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quantity in the shortest time and at the smallest cost. It isenough 
to know that costly machinery is not required for home manu- 
facture, all that is requisite being simply a pit or two of the 
following dimensions and materials, with sufficient storage accom- 
modation. 

Having dug out a space large enough for a pit 10 feet long, 
6 feet wide, and 24 feet deep, inside measurement, level the 
bottom and lay down 3 inches of mill-wrought puddle, upon which 
place fire-brick flue-covers to form the sole of the pit; build the 
sides and ends with common bricks (a brick and half thick), 
using no cement or plaster ; puddle outside and pack with fine 
sand. After the pit has been once used for dissolving, the in- 
terstices between the bricks will be filled up. A pit of this size 
is capable of holding two tons of ground bones. Pits may of 
course be made of smaller dimensions, if preferred. Strong 
wooden yats or tubs will suit equally well. In preparing super- 
phosphate, first throw into the pit the substance it is intended to 
dissolve ; pour over this one-fourth its weight of water, stirring 
and mixing well with a wooden rake or pole; then add sulphuric 
acid, which may be twice the weight of the water or half the 
weight of the substance to dissolve: stir and mix the mass as 
before. Take, for example, 2 tons of bone-ash, containing 75 per 
cent. of phosphates, 10 cwt. or 112 gallons water, 1 ton sulphuric 
acid,* and allow to remain 48 hours in the pit: the above would 
yield 46 per cent. of phosphates, of which there would be 24 per 
cent. soluble, at an average cost of 5/. 5s. to 5/. 10s. per ton. 

Superphosphate made by dissolving coprolites, apatite, or bone- 
ash, contains no ammonia, of which there is an appreciable 
quantity in superphosphate made from fresh (unboiled) bones. 
Ammonia, when wanted, is generally supplied by the addition 
of sulphate of ammonia. 

Ground bones and coprolites require more acid to make the 
phosphates soluble than bone-ash. The finer bones are reduced 
the less acid will be required, and their division being more 
minute, more soluble phosphates will be obtained. 

When superphosphate of lime is removed from the pits, it is 
unnecessary to employ any drying substance to take up the re- 
dundant moisture; for if allowed to remain in a heap for a 
sufficient time, the moisture will evaporate by the heat generated 
in the mass, and although losing in weight according to the time 
it remains in the heap (under cover), there will be an increase in 


* Brown sulphuric acid (called unconcentrated) 1°7 specific gravity, or of 140°° 
(by Twaddel’s hydrometer), as being the cheapest, is best suited for the purpose 
of dissolving bones, the price ranging from 41. to 41. 15s. per ton. 

+ From 4 to 4'5 per cent. in unboiled bones, and from 2 to 3 in boiled bones. 
—?P.H.F. 
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the percentage of soluble phosphates. If required for application 
shortly after preparation, care must be taken that calcareous 
matters (chalk or lime) are not used as drying materials, which 
would to a certain extent neutralise the acid, and consequently 
reduce the solubility of the phosphates. Dry bone-ash or bone- 
meal will suit the purpose well. Having thus arrived at the 
basis from which most of the best manures are made; what remains 
to form a compound manure is a very simple affair, because, as far 
as the farmer is concerned, according to the quantity of am- 
monia added, a manure will be formed rich or poor as the maker 
may choose. To derive the full effect from phosphoric acid, it 
must be conjoined withammonia. Now, for agricultural purposes 
genuine Peruvian guano is the cheapest source of ammonia ; 
therefore a mixture of pure bone superphosphate and Peruvian 
guano (proportioned according to the crop and soil for which it 
is intended), will form a phospho-Peruvian guano or manure 
(call it what you like) of money value equal to any manure sold, 
and infinitely superior to the greater portion of compound manures. 
in the market. The mixture improves the power of each, the 
free acid of the superphosphate fixing the ammonia in the guano,, 
which is besides presumed by some chemists to exert an influence 
in decomposing mineral ingredients in the soil. Should at. 
any time a difficulty occur in procuring a supply of suitable 
materials for making superphosphate, then purchase genuine- 
South American or other good phosphatic guano, of which take: 
3 tons and. mix with 1 ton of Peruvian guano, and the result in 
ordinary cases, when applied to root-crops, will equal 4 tons of 
Peruvian per se. The proportions can be varied according to 
circumstances. Peruvian guano alone in a very dry season like 
1859, proved in many places nearly a failure in comparison with. 
this mixture, and inferior in promoting the growth of turnips to. 
South American guano unmixed, as will be seen from the annexed 
published report of experiments made in 1859 on the growth 
of turnips: with different manures by the Inverness Farmers’ 
Society (see p. 274). 

Among these nineteen carefully-selected manures, it was proved 
that the same money value of South American guano produced 
about 4 tons more turnips per acre than Peruvian guano, and 
much more in proportion than any of the other manures named 
and detailed in the above report—the Peruvian guano producing 
per imperial acre 13 tons 2 ewt. 17 lbs., at a cost of 3s. 93d. 
per ton, and the South American guano 17 tons 2 cwt. 3 qrs. 
7 Ibs., at a cost of 3s. 24d. per ton. The cost of the manures I 
have recommended will not exceed 8. per ton, taking the price 
of pure dissolved bones and South American guano at 6/. 5s. and 
67. 10s. per ton, and Peruvian guano at 12/. 10s. per ton; and 
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they may be applied in all seasons with greater hopes of success 
than nine-tenths of the special manures for grass, grain, and roots, 
with which the market is mundated. 

There is another substance which farmers might turn to account 
for the home manufacture of manure, viz. the ammoniacal liquor 
from gas-works, but that in most places the entire supply is 
purchased by contract by the manufacturers of sulphate of am- 
monia. This ammoniacal liquor is of considerable value as a 
fermenting agent in dissolving bones. After being once distilled 
it contains 20 per cent. of ammonia, chiefly in the state of a 
carbonate, in which form it is liable to escape; and in order to 
check the evaporation, sulphuric acid should be mixed with it. 
The difficulty of procuring this liquor, as already mentioned, 
must interfere with its extended use on the farm. It is generally 
admitted that the use of nitrogenous manures alone for top- 
dressing cereals promotes too rapid growth, rendering the stem 
succulent, and thereby: inducing in the crop a tendency to lodge. 
Many substances have been recommended to counteract this 
tendency, without impairing the properties of the manure em- 
ployed. Salt has hitherto been most generally used, with Peru- 
vian guano: the complaint, however, against this article is, that 
while it stiffens the straw, it lessens its bulk. Sulphate of soda is 
now coming into use to mix with nitrate of soda and sulphate of 
ammonia, and with good effect. As the question is asked occa- 
sionally where nitrate of soda is made, it may not be altogether 
out of place to state that the greater portion, if not the whole 
used in agriculture, is imported from South America, East Indian 
nitrate of soda being employed in the manufacture of nitrate of 
potash (saltpetre), in which state it comes to this country. 

Fermented Bones.——Several substances may be employed to 
ferment bones: ashes of wood, peat, and coal, sawdust, droppings 
from the stable, brewery refuse, shoddy, or any substance that 
will, when mixed with ground bones, induce fermentation : these, 
if moistened with the drainings from the dunghill, urine, gas- 
liquor, &c., when reduced to a crumbling state, will furnish 
a manure of considerable fertilising properties. The heap having 
been made up with sufficient moisture, is left to ferment, the 
operation being performed ina covered shed. Asa general rule, 
bones as a manure are better adapted for light gravelly soils than 
for stiff land. 

Carcases.—Horses and cattle that die on the farm through 
disease, accident, or age, are in general buried ; as, being of no 
further use, that is the best resource for putting them out of the 
way. I shall point out what should be done with such carcases, 
whereby they may be turned to some useful and economical 
purposes. First skin the animal, as done in a slaughterhouse ; 
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sprinkle well the skin with salt on the fleshy side to preserve it 
from putrefaction, then roll it up, when it may be kept till a 
convenient opportunity for disposal to a tanner. The carcase is 
then cut up into pieces of 4 cwt., put into a boiler with water and 
boiled for 28 hours, by which time the flesh will have so softened 
that the bones can be taken out. Before doing so, whatever 
grease there is will float on the top; this, when skimmed off, 
will be found superior to any other grease for lubricating ma- 
chinery and cart-axles. The boiled flesh may be cut up and 
mixed with the farmyard manure ; and the liquor or soup might 
be used to ferment bones, or run into the liquid-manure tank. 
The quantity of each ingredient depends entirely upon the size 
and condition of the animals. Taking an ordinary-sized farm- 
horse, in working condition, weighing 15 or 16 cwt., the follow- 
ing may be assumed as the approximate value of the products :— 


Creed. 
Skin, present value 10s. 6d., average 23.0) sw ORS iC 
Grease; 28) lbs, ati6d. per lb <-ol set jens eum cameo 
Bones, diy, 56 Ibs., at 4s. per ewt. Owe 
Flesh and liquor for manure 0-2 6 


~ 


0 
(84 lbs, is the greatest weight of pry bones the largest horse will yield.) 


We cannot too forcibly impress upon farmers the importance 
of being assured that the articles they purchase are genuine; the 
absolute necessity, therefore, of buying only by a guaranteed 
analysis, and of proving the correctness of the same by a check 
analysis of a sample taken from the bulk delivered. By this 
means any difference in value may be adjusted before application, 
and disputes avoided ; for it is hopeless to look for redress after- 
wards, on the ground that the results did not come up to expecta- 
tion. Makers of chemical manures buy the materials they use 
by analysis: were this precaution neglected, the manufacture of 
manures would be a thing of chance instead of calculation and 
science. Why should farmers be less alive to their own interests ? 
The trouble is little and expense as nothing compared with the 
interests at stake. 

There are, however, some farmers who expect too much from 
the use of portable manures. It is absurd to suppose that these 
alone can keep the land at all times in good heart; they ought 
rather to be employed as stimulants or auxiliaries, than as a 
complete substitute for farmyard manure. 


27th February, 1861. 


Creamy, 


XVI.—On the Commercial Value of Artificial Manures. By 
Dr. AuGcustus VOELCKER. 


Nor more than fifteen or twenty years ago the manufacture and 
sale of artificial manures partook more of the character of a 
venturous speculation than of that of a legitimate, well-regulated 
business. Few men of substance and character were then 
willing to embark their skill and capital in a new and untried 
undertaking. On the other hand, many persons thrown out of 
employment—having little or nothing to lose, and everything to 
gain—eagerly seized the opportunity of making a living by pre- 
paring and selling compounds many of which scarcely deserved 
the name of artificial manure. At that time inferior, altogether 
trashy mixtures, were the rule, and well-prepared, intrinsically 
valuable fertilisers quite the exception. _ 

Like other agricultural chemists, I directed public attention 
to the extensive frauds to which the unsuspecting farmers of 
England were subjected, and was one of the first who published, 
with a view still further to check the nefarious dealings of un- 
scrupulous persons, a valuation-table or priced-list of the various 
fertilising constituents usually entering into the composition of 
artificial manures. 

In conjunction with chemical analysis, the valuation-tables 
published by Professor Way, Dr. Anderson, myself, and others, 
fully answered their desired end, and it was of little or no con- 
sequence to which table preference was given. 

By degrees agriculturists learned to appreciate the material 
services which the analytical chemist was willing and capable of 
rendering to intending purchasers of artificial manures. The 
publication of these tables and their extensive use and applica- 
tion in estimating the money value of manures, have had much 
influence in rendering the manure-trade what it now is, as a 
tule, namely—a well-regulated business, carried on by men of 
substance and character, possessed of skill and commercial 
knowledge and enterprise. 

At present manure-dealers who have gained for themselves an 
unenviable notoriety can effect but few sales ; whilst in the great 
majority of cases well-prepared, concentrated manures, though 
by no means of equal value, may now be bought in almost every 
market-town at much lower rates than the cost of similar fertilisers 
if prepared by the farmer himself. . 

Valuation-tables have been of great use in past times, and are 
still serviceable helps for detecting at once gross imposition ; 
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they likewise afford important data in estimating the money 
value of manures. 

But the gigantic dimensions which the manufacture of arti- 
ficial manures has assumed during the past few years in this 
country, and the consequent altered conditions of the manure 
trade, necessitate not only several modifications in the prices at 
which the various constituents of artificials are valued, but like- 
wise much circumspection in estimating by analysis and calcula- 
tion the money value of a manure. 

Having, in my capacity of Consulting Chemist to the Royal 
Agricultural Society, numerous samples of all kinds of artificial 
manures annually submitted to me for examination and opinion, 
and having, moreover, made myself practically acquainted with 
the manufacture of artificial manures, and attentively followed 
its rise and progress, I believe that I am in a position to say 
without hesitation that the true money value of a manure cannot 
always be calculated with anything like precision by mere 
reference to an analysis and certain valuation-tables. I feel in- 
clined to go a step further, and maintain that, at the present 
time, such mere rule-of-three calculations frequently convey 
wrong impressions of the value of certain manures, and do not 
further the real interest of the consumer. In proof of this 1 may 
state that, not long ago, I saw a copy of an analysis of a manure, 
the commercial value of which, estimated according to the usual 
tables, was given at 11/. 10s. a ton, and yet this article was 
offered for sale at 7/. 10s.a ton, It may, perhaps, be presumed 
that this manure is manufactured under peculiarly favourable 
circumstances ; but this is not an exceptional case, for the calcu- 
lated value of certain superphosphates rich in soluble phosphate 
of lime is generally 2/. or 3/. higher than the price at which 
they are actually sold. On the other hand, it is no unusual 
occurrence to meet with really good and cheap fertilisers, which, 
submitted to ordinary commercial analysis, give apparently un- 
satisfactory results, inasmuch as their value, when calculated 
according to any of the approved tables, is set 17. to 2/. lower 
than their true money value. Recent experience has convinced 
me that the buyer may now justly expect something more in a 
manure than the mere agreement of its calculated value with the 
price at which it is actually sold. It is, comparatively speaking, 
easy to prepare a manure say at 6/. a ton, the calculated value of 
which amounts to the same sum; but such agreement, in my 
opinion, is no guarantee that the manure is really worth that 
price. It is well known to all acquainted with the peculiarities 
of the trade in artificials that many samples which, as the saying 
is amongst manufacturers, “analyse well,” can be produced at a 
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cheaper rate than others which do not analyse so well, but which, 
nevertheless, show a better result in the field, and possess a higher 
agricultural and commercial value. 

I should much regret if these observations should induce 
any one to deny the utility of submitting artificial manures to 
chemical analysis. Without: a- correct: analysis, not even an 
approximate estimate of the value of a manure ¢an be given ; it 
is, therefore, and always will remain the most important and 
most indispensable instrument in conducting such an inquiry ; 
but there are other data likewise to be taken into consideration 
before the true money value of manures can be determined. __ 

Believing chemical analysis to be of the highest practical 
utility, and fearing that discredit may be brought upon it by our 
** Manure Calculators,” I am anxious to. place in a propef light 
the ordinary money calculations which are given by most chemists 
with the analyses of artificial manures. 

These calculations in many instances do not deserve the name 
of valuations, for instead of. indicating what a manure is worth 
to the consumer and at what price it can actually be bought in 
the market, they show’an imaginary value which in some cases 
is much lower, and in others much higher, than’ the price at 
which the manure can be supplied. Take, for example, the 
following numbers, which express the 


Composition of a Sample of Superphosphate, selling at 61. VOs. a ton. 


IVES OS Ties SacinieTicve. aoa aor plesehpes fs uy pth in FO ren eae ante Oe 
*Organic matter and water of combination .. ..., .. 9°92 
Bi-phosphate of lime se edt tie” ie ars, Sy emma ano 
Equal to bone-earth rendered soluble .. .. .. (2812) 
Insoluble phosphates ec ime 180, one eaptuemelbes, 6°46 
Sulphate of lime et 1t 92 igen) Sade < seth seh I® Tyee, LEO 
PAU ReINPOR ISLS. Jesh Vek you ginny wc teohy Maca per cee” pROe 
Insoluble siliceous matter (sand) ..  .. . ° .. 2. 4°49 
100-00 
*) Contam ing MMTOG EM sss, towns rey: emp 204. 000 “59 
Equaltoammonia .. . .. sel ete dt 


_ An exceedingly simple method by which the value of artificial 
manures is calculated is to regard the analysis as representing 
the composition of 100 tons of manure, and to multiply each 
constituent by its assumed market-price per ton, and then to add 
up all the products. We thus obtain by calculation the price of 
"10 tons, and, by dividing this by 100, the assumed value of 

ton, 

The following list gives the price per ton of each constituent, 
according to the valuation-tables of Professors Way and Ander- 
son, and Mr. Nesbit :— 
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Way. Anderson. Nesbit. 

GoaBieiGss| Lol fiy Ca) eeeamias 

Organie matter cle CSE IAS GaP on 10, 0) | 10 10) 0.4 oma 
Soluble phosphate (7. e. bone-earth rendered 

solubleibyiacid) %5 (G2 Wis i.e 22) | SSO ON 8010900) 24RO RED 

Insoluble phosphates SOF On) eee. Se sOinO 

Sulphate of lime : ROO iO) CO oh O mo 

Alkaline salts .. TOR OM 10)20" ea Orme 

Ammonia .. 56.10 404) 60:40 .10)| 60.0 .0 


Calculated according to Professor Way’s table we obtained 
the following value for this superphosphate :— 


Value per Ton. £ Total. 
MoistuTem 25, aiipswins siete til cpimeiasteelcOm ’ ” 
* Organic matter woe ve ws, eesici ice guns bel 4:0 26 eel 
Bi-phosphate of lime... .. .. .. 18°02 sis 5 
Equal to bone-earth made soluble (28°12)x 383 = 927-96 
Insoluble phosphates .. RAPT MM oS STiat>, Guia (in 35) 
Sulphate of lime Sa Pics teen) ADMSi axe Weel 
Alkaline Salts j\cpy eipcu ive oie etta soul wold: eeu eee 
Insoluble siliceous matter... .. .. 56 ee 
100-00 
* Containing nitrogen .. .. 59 
Equal to ammonia soit ‘71 X 56 = 39°76 
Calculated value, 10/. 16s, per ton, £1086°05 


Proceeding in the same manner, the price of the same super- 
phosphate will be 10/. according to Dr. Anderson’s, and 8/. 6s. 
according to.Mr. Nesbit’s table. Whether we take Professor 
Way’s, or Anderson’s, or Mr. Nesbit’s tables, in either case 
there is a great discrepancy between the actual price at which 
this article is sold and its calculated value, Similar, and in 
some cases still greater differences can be noticed in the calcu- 
lated and actual value of many samples of superphosphate, 
especially those’ made exclusively from coprolites and other 
mineral phosphates. It evidently appears from these facts that 
at the time when Professor Way, Anderson, and Nesbit drew up 
their valuation-tables soluble phosphate of lime could not be 
manufactured so cheaply as at present, and that consequently the 
price per ton of soluble phosphate now requires to be reduced, 
especially if Professor Way’s or Dr. Anderson’s figures are 
taken as standard values in the calculation, and the manure 
under consideration is entirely or principally made from mineral 
phosphates. 

I purposely abstain from giving an amended price for soluble 
phosphate of lime, for such a price cannot well be fixed in a 
general way and then applied to particular instances. 
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The fact is, the commercial value of soluble phosphate of lime, 
like that of many other materials, depends in some measure on 
the source from which it is derived and the nature and the 
amount of other substances with which it is associated. Thus, 
soluble phosphates cannot be produced at as low a price when 
made from bones as from mineral phosphates. Then why not 
make it in the cheapest possible form? is a question which 
naturally suggests itself, but which is answered by the fact that 
in many instances bones partially dissolved in oil of vitriol pro- 
duce a better practical result on the turnip-crop on light soils 
than a mixture containing an equivalent amount of soluble 
phosphate made from coprolites and insoluble bone-phosphate. 

We thus see that it is not enough that there should be a certain 
amount of soluble and insoluble phosphate in a turnip-manure, 
but that the very source from which the fertiliser is obtained 
affects its agricultural as well as its commercial value. 

A superphosphate containing, say, 15 or 18 per cent. of soluble, 
15 per cent. of insoluble phosphate in the shape of bone, and 
24 per cent. of nitrogen, can be made much cheaper by pro- 
ducing in the first place the soluble phosphate from coprolites, 
and mixing the coprolite superphosphate afterwards with bone- 
dust and a certain quantity of shoddy, or a similar nitrogenous 
refuse material, than by making it entirely from bones. But as 
superphosphate prepared from bones has a better effect in the 
field and costs the maker more money, and thus has a higher 
commercial value than a manure which on analysis furnishes 
the same amount of soluble and insoluble phosphate and nitrogen, 
the constituents of a bone-superphosphate, and amongst them 
soluble phosphate of lime, must have a higher commercial value 
in this combination than in a mere mixture of dissolved copro- 
lites, bone-dust, and a nitrogenous refuse matter. 

Again, up to 28 or 30 per cent. of soluble phosphate (7. e., 
bone-earth rendered soluble by acid), may be produced in a 
superphosphate simply by mixing phosphatic materials with a 
certain quantity of sulphuric-acid ; but if a much higher pro- 
portion of soluble phosphate is required, recourse must be had 
to more complicated and expensive chemical processes; and 
these processes, of course, add to the expense at which the 
soluble phosphate is obtained in highly concentrated manures, 
such as Messrs. Burnard, Lack, and Co’s. Concentrated Super- 
phosphate, which contains no less than 44 per cent. of soluble 
phosphate. 

Notwithstanding the increased expense in producing the soluble 
phosphate in a highly concentrated superphosphate, it may be 
good policy and economical to the consumer to prepare such con- 
centrated fertilisers for exportation or for application in localities 
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where the cost of carriage of the diluents in ordinary manures 
amounts to much more than the extra expenses of the process of 
preparing the effective constituents ina highly concentrated form, 

Since, then, in peculiar cases such a concentrated manure has a 
higher relative value for the consumer than an ordinary sample 
containing 18 to 22 per cent., and is prepared at greater cost by 
the manufacturer, it certainly would not be right to estimate the 
money value of the soluble phosphate in both at the same 
rate. 

Another reason which deters me from attempting to fix a 
price for soluble phosphate—or, indeed, for any manuring con- 
stituent—is, that the price of the same substance in the same 
form varies continually from a variety of causes. 

The commercial price of the raw materials employed in the 
manufacture of manures, like that of everything else, is de- 
pendent upon demand iad supply, and regulates Siecle, accord- 
ingly, The consumer, in my opinion, has a far better guarantee 
for a supply of cheap ee tilisers in the competition of respectable 
firms than in the publication of any fallible, because constantly 
changing, price-list. There exists, moreover, the danger that the 
price-lists fixed by chemists of cpanclinaes are frequently applied by 
others whenever it suits their purpose long after they have become 
obsolete. Inthe interest of the farmer I feel, therefore, bound not 
to publish an amended price-list of fertilising matters. 

My attention has been directed to a remarkable change which 
has of late come over the minds of some manufacturers with 
regard to analyses and money-valuations: many of those who 
were once much opposed to such proceedings are now most 
anxious to have recourse to them for certain manures. The 
reason for this anxiety is obvious ; for if scientific men whose 
names are well known to the public at large gravely state that 
manures which are actually sold at 7/. 10s., according to the 
usual mode of computing their value, are worth 11/. 10s., it is 
but natural that manufacturers should desire to secure so fayour- 
able though unreasonable a testimony. For years I have re- 
frained from putting a money-value upon manures sent to me 
by manufacturers; for it strikes me very forcibly that if a maker 
has not sufficient chemical and commercial knowledge to deter- 
mine correctly the money-value of his own productions, he has 
mistaken his proper calling. 

Although the trade in manures is getting more and more into 
the hands of a limited number of intelligent and large manufac- 
turers, there are still to be found, bee and there, small and 
ignorant makers, and farmers who mania a few luundred tons of 
artificial manures for their own use and that of their neighbours. 
Generally speaking, a manufacture carried out on such a limited 
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scale brings no advantage to the consumer, and seldom benefits 
for any length of time the producer, who has neither skill, capital, 
nor enterprise to compete with a firm which does a large 
trade. The price which a manufacturer has paid for his raw ma~ 
terials, including labour, carriage, bags, &c., is not necessarily 
a criterion of the worth of the manure, because he may have 
bought under serious disadvantages. A man who has not suffi- 
cient chemical knowledge will often select raw materials which 
are very good in appearance, but in reality cannot be employed 
so profitably as others ; or he may not have sufficient capital. to 
buy in materials which can only be obtained by taking a ship’s 
cargo at a time; or, if he has capital, he may not have sufficient 
commercial knowledge and decision to take advantage of a 
favourable turn in the market. For these and similar reasons 
such a dealer will lose money if he sells the manufactured pro- 
ducts at a rate which will yield a good profit to another vendor 
more favourably circumstanced. 

In commercial analyses and calculations founded upon them, 
the form and condition of the several constituents is too often 
entirely overlooked. This is especially the case with respect to 
the state of combination and mechanical condition in which the 
insoluble phosphates and nitrogen occur. 

Insoluble phosphate of lime may be present in any of the fol- 
lowing forms: 4 or 4-inch bones, fine bone-dust, boiled bones, 
bone-black, bone-ash, coprolites, apatite, Estramadura phos- 
phate, Sombrero guano, Peruvian guano, and phosphatic guanos. 

Now, in most of these conditions, insoluble phosphate of lime 
has a different agricultural and commercial value. +4-inch bones 
are more effective and cost more than }-inch ; fine dust is still 
more expensive ; and, generally speaking, the finer bone-dust is, 
the more powerful is its action and the greater the cost of 
preparation. When bones are acted upon by acid, but not 
applied in sufficient quantity to convert all the phosphate of 
lime which they contain into soluble phosphate, there remains 
in the mixture a certain quantity of insoluble phosphate, which, 
in this condition, is still more valuable than in that of fine 
bone-dust. On the other hand, the insoluble phosphates in 
animal charcoal (bone-black) and even bone-ash are of very little 
use inaturnip-manure. Of still less use to root-crops, if possible, 
are the insoluble phosphates in coprolites, apatite, and other 

‘mineral phosphate. Intermediate in their action between fossil 
phosphatic materials and bones are, perhaps, certain semi-fos- 
silised guanos, whilst in Peruvian and several phosphatic guanos 
the insoluble phosphates are so extremely minutely divided that 
I am inclined to consider them worth twice as muchas phosphates 
in the form of ordinary bone-dust. 
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It is, therefore, simply absurd to put the same value on 
insoluble phosphates, irrespective of the form in which they 
occur, since in a turnip-manure their worth may range from 
absolutely nothing up to 7/., 87., or even 12/. a ton. 

As regards nitrogen, this element may be present in the shape 
of an ammoniacal salt, or of nitrate of soda, or uric acid ; or, again, 
in shoddy, whale-blubber, fish-refuse, horn and hide clippings, 
scutch, leather-refuse, and many other forms. In all these dif- 
ferent forms nitrogen has a different agricultural and commercial 
value, and it is therefore unreasonable to assume the same price 
in calculating the money-value of the nitrogen which a manure 
may contain in so many varied shapes. 

Besides this, some purely practical matters have to be well 
considered before a fair estimate can be given. In some instances 
superior composition in regard to ingredients may be more than 
neutralised by imperfect pulverisation or by a damp and lumpy 
condition, tending to inequality of distribution and irregularity 
in the growth of the crop. A fine state of division, dry condi- 
tion, and uniformity of composition cannot be secured without a 
considerable increase in the cost of manufacture. No allowance, 
however, is generally made for this expenditure of money by our 
rule-of-three chemists ; or if anything at all is allowed, the same 
manufacturing expenses are assumed whether the manure be 
fine, dry, and uniform, or the reverse. Injustice thereby is done to 
honest and skilful manufacturers, and at their expense the sale of 
apparently cheap but really inferior manures is encouraged. Is the 
manure dry enough to admit of equal distribution on the land ?— 
is it very fine, or coarse and lumpy ?—is it uniform in composi- 
tion?—are the ingredients and their relative proportions in a 
manure really useful for the purpose for which the latter is 
recommended ?—what facilities are there in a particular locality 
for procuring the required fertilisers ?—and many similar ques- 
tions that do not enter for a moment into the mind of a mere 
‘‘ calculating machine” require to be well weighed before any- 
thing like a just estimate of the money-value of a manure can be 
given, 

In a highly-concentrated, well-prepared superphosphate, I have 
already noticed that soluble phosphate has a somewhat higher 
commercial value than in an ordinary sample. Concentration 
or dilution of all the more effective fertilising constituents simi- 
larly affects the commercial value of other manures, It is there- * 
fore evidently unfair to take as a standard the price at which 
ammonia, phosphates, &c., can be purchased in Peruvian guano, 
in calculating the money-value of nightsoil, sewage, and other 
bulky fertilisers, 

A very striking example, showing how much bulky and, com- 
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paratively speaking, valueless materials reduce the money-value, 
is presented to us in farmyard-manure. One ton of fresh yard- 
manure of fair average quality, I find, contains :— 


Ba: 

64 Ibs. of soluble phosphate of lime, worth, at 3d. per Ib. vii Dy wht 

83 lbs. of insoluble phosphate of lime, worth, at 1d. ee IDs eee On cos 

124 Ibs. of potash, worth, at 3d. per lb. ; ete statoy ile 
15 Ibs. of ammonia, worth, at 6d. per Ib. at %6 

Total v3! \oomasipe emo? TE 


Whilst, thus, the calculated value of farmyard-manure is nearly 
13s. per ton, its real commercial value is about 5s. per ton. 

Again, before certain manures could be obtained that are now 
specially prepared to suit particular soils or particular crops, 
enterprising and intelligent manufacturers have frequently in- 
curred heavy expenses in trying all kinds of fertilising mixtures 
before they succeeded in ascertaining the states of combination, 
and the relative proportions in which these should be com- 
bined in order to produce the best practical results. It is, 
therefore, but fair that those who profit by these researches 
should repay the manufacturer for the time, skill, and expense 
which he has bestowed upon the production of such special 
manures. In estimating the money-value of such fertilisers this 
ought to be taken into consideration, and allowance be made for 
more than the mere market-price of the several uncombined in- 
gredients. 

Perhaps it may be suggested that all these observations only 
tend to show the inability of the chemist to give a reliable esti- 
mate of the money-value of a manure. I openly confess concur- 
rence in this sentiment if the name of “chemist” is applied to a 
mere human analysing and calculating machine, or even to a 
purely theoretical man of science ; but strongly repudiate it if it 
indiscriminately refers to every chemist. 

The errors committed by purely theoretical men, and the care- 
lessness and ignorance of others who call themselves agricultural 
chemists, show incapacity in individuals ; but they do not prove 
that men who, without presumption, may lay claim to the office 
of an agricultural chemist, are not in a position to render most 
useful services to the farmer by informing him whether the 
manures sent for examination are cheap, dear, or moderate, at 
the price at which they are offered for sale. Unquestionably, a 
considerable amount of commercial and agricultural knowledge 
as well as judgment, and the fixed determination neither to 
favour producer or consumer, are quite as essential qualifications 
in an agricultural chemist as analytical skill; but those agricul- 
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tural chemists who possess the somewhat rare gift of uniting 
sound scientific knowledge with good sense and acquaintance 
with practical matters, assuredly are, or ought to be, in the very 
best position properly to estimate the agricultural and money 
value of manures. ; 


XVIL.— Account of the French Experimental Farm at Vaujours. 
Abridged from its ‘ Annals’ by P, H. Frere. - 


Anstract or ConTents.—General Description —Drainage— Cost of Appa- 
ratus for Irrigation —'The Night-Soil of Paris— Mode of applying Night- 
Soil — Course of Events at Vaujours — Lodgment of Crops — Balance~ 
Sheet, 1860 — Experiments — Plan for future Cropping — Conclusion. 


Some few English farmers are probably aware that an Experi- 
mental Farm has been established in France to test the value of 
the sewage or night-soil taken from the cesspools of Paris, and 
the economy of its application by means of steam-pumps and the 
tubular system of irrigation. Not having heard further, they 
probably surmise that its career has not hitherto been a decided 
success: more than this they have not learned, and, if men of the 
old school, they do not care to inquire. Yet, if we look around, 
the sources of agricultural advancement are not so numerous nor 
so promising that we can afford to overlook even a slight prospect 
of reward: nor, again, are exact, trustworthy, detailed accounts 
so common or so easy of access that any such specimen can be 
passed by. Quite apart from the economical results obtained, such 
accounts, when conscientiously drawn up, are of great service to 
an art so poor in statistical knowledge as agriculture. If we can 
put them to no other use, we may dissect them with profit, as 
the Parisian shawl-merchant remodels the products of Cashmere 
when the pattern is not to the French taste. That these accounts 
are in this case conscientiously framed appears on the face of 
the reports; indeed, in the liberal allowance made for wear 
and tear of dead stock, &c., they contrast very favourably with 
some of our one-sided estimates; and for this the more credit is 
due, because from various mischances a serious deficit had to be 
faced. 

There is further reason for approaching these records in a 
kindly spirit, because the vituperative element does not enter 
into them. There is no preface of promiscuous and exaggerated 
invective against farmers and farming generally, in terms that 
are almost insulting to the very men whose ear it is most im- 
portant to gain,—men who naturally repudiate the fancy-portrait 
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Letters. 


C1 


TABLE SHOWING THE CROPPAGE IN 1860. 
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Hect. 
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drawn of themselves and their brethren,—who, though not the 
pioneers of progress, are in the van, and moving steadily on- 
ward, observing and reflecting, though not called upon (or, 
indeed, warranted) to risk their means in ventures where the 
follower is pretty sure in the end to outstrip the leader. 

Such men will look with interest on the efforts of others who 
are blundering on towards knowledge and skill. For them the 
work is being. cut out; something will come of it by which 
themselves may profit. For the man of another stamp—the 
ardent amateur—these annals may serve as a useful warning, 
that however bright and well-founded his conception may be, 
its practical suecess will depend on numerous adjustments in the 
relations of soil, climate, markets, supply of labour, and state of 
civilisation, which prevent any agricultural “spurt” from being 
profitable. All who will, may pick up some useful hints ; whilst 
those crusty friends of agricultural progress in the abstract, who 
chuckle at the miscarriage of every individual project, may 
enjoy their laugh for a season.. 

It would seem that in the year 1856 a company was formed 
in shares amounting to 100,000 frances (4000/.) for starting this 
Experimental Farm of 220 acres, situated at the distance of 124 
miles from Paris, in the midst of the Forest of Bondy—a name 
suggestive of robbery and violence. ‘The choice of the site was 
evidently determined by the proximity of a canal, which inter- 
sected the farm and brought from Bondy in barges the 10,000 
tons of night-soil which the company undertook to apply to the 
land, on which condition the municipality of Paris contributed 
30,000 franes (1200/.) to the enterprise, to which the French ~ 
Government added an «annual subsidy of 160/. to start the 
enterprise, with a stipulation that its experimental and scientific 
character should be maintained. 

It was, indeed, an experimental rather than a model farm. Its 
site appeared at first to be at the world’s end, for the public roads 
leading to it had been neglected, because hardly needed, and 
farm-roads it had none, neither materials for making them. 
The farm, as will be seen by the accompanying map, con- 
sisted of two narrow strips on either bank of the canal; the 
buildings stood at one end of the smaller area,—no slight 
obstacle to carrying out liquid manure, as at first practised, 
im carts, and to bringing home bulky forage crops, since it 
took, om an average, half-an-hour to convey a load to the 
chief allotment of land on the other bank; this inconvenience 
also led: to the horses finishing the day’s work of ploughing 
in one journey. The land was poor and foul, mostly heavy, 
and requiring drainage, for which an artificial outfall had to 
be procured by means of a costly main drain. Their labour- 
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market combined all the evils of proximity to Paris with the 
drawbacks of a wild, secluded spot. Under the influence of the 
adjacent forest the climate was cold and damp, and affected by 
fogs which seem to rival those of London; but a yet worse mis- 
chief haunted the woods—those pests, the rabbits! I shall have 
occasion to quote at length a very spirited letter on this head, 
which will doubtless excite much sympathy from English fellow~ 
sufferers, and some surprise and wonder how such an evil can 
have survived, or revived after the clean sweep of feudal abuses 
which was made in France under the First Revolution. Besides 
the command of water-carriage and the prospect of approaching 
railroads, there was little to balance these drawbacks but the 
advantage of having a liberal landlord, Mr. Smith, who under- 
took, when called upon, to provide money for roads, drains, 
&c., charging 6 per cent. on the outlay, to the amount of 
12001. 

The Canal de l’Oureq, which intersects the farm in a bed 
nearly 9 yards below the level, was a work of the First Empire. 
The requirements of this canal for a supply of water led to the 
drainage of the property (which had been a swamp in winter), 
and paved the way for thorough drainage. 

In 1852, the Eastern Railroad came within 6 miles of the 
farm: recent improvements have led to the erection of a station 
at the distance of about 44 miles; and in 1860 another line 
opened a station less than 2 miles off. 

It further appears that the depot for the night-soil of Paris, 
from the formation of new suburbs, will have to be removed 
‘ from Bondy to the immediate neighbourhood of this land, 
so that about one mile of good metalled road is alone wanting 
to put this once secluded spot into direct contact with Paris, and 
with other towns in which sugar-refineries and distilleries are in 
full play. These are important elements of future success. 

The benefits to be anticipated from the extension of the 
railroads were, however, for a while attended with serious draw- 
backs. The construction of the Northern line interposed between 
the engine-house and its field of operation, necessitating the 
removal of the former, and consequently the suspension of irriga- 
tion by pipes until June, 1860. It likewise so interfered with 
the drainage outfall as to call for new main-drains and the 
deepening of the tunnel which passed under the canal in dan- 
gerous proximity to the reservoir. ‘These works were begun in 
the autumn, with disastrous results; the contractor failed, yet 
the work had to be carried out at all hazard and any sacrifice, 
amidst rain and frost; hardships and danger to the workmen, 
and with haulage destructive to the teams of the farm. The 
work cost 200/. instead of 80/., the sum contracted for. 
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Drainage. 

Drainage was on this farm a necessary preliminary to irriga- 
tion; but as it was estimated that for the 217 acres this work 
would cost 1200/. (or nearly 52. 10s. per acre), a loan was re- 
«quired. When an application was made to the Company of the 
“+ Crédit Foncier,” the formal preliminaries required were found 
to be so tedious that the landlord, Mr. Smith, came forward and 
offered to make the required advance on the same terms as those 
prescribed by the company. 

M. Barbier, a well-known engineer, was employed to plan 
and superintend the work, which was surveyed, certified, and 
paid for by the Government Engineer of the district. As the 
work proceeded, the necessary advances were made, bearing an 
immediate interest of five per cent. The land of the left bank, 
42% acres, has been already drained. 

Main drains, 2? inches in diameter, following the contour of 
the undulating surface, converge towards the old fen, in which 
basins have been formed to act as sinks (fossés a cuvette). 
Pipes of 1:18 inch bore are laid from 13 to 16 yards apart, 
at amean depth of 51 inches, in a bed of clay mixed with sand 
and marl. To complete the circuit, air-drains are carried along 
on a higher level, just as the head drains follow the depres- 
sions. The apex of the system is indicated by an air-chimney, 
in like manner as is the lowest point of outfall by the well which 
acts as a cesspool, ‘There is thus a double circulation; whilst 
the water flows downwards the air is constantly mounting up- 

- wards, penetrating the soil and conveying oxygen to the manure 
which is being consumed and transformed by the process of slow 
combustion.” 

Lastly, from the lowest point in the fen a 12-inch tunnel is 
run to the Bridge of Villepinte at a depth of 13 feet, where it 
empties in a cascade into the canal the drainage water from 
the left bank. 

At the date of the publications referred to the work on the 
right bank was still incomplete, there being here greater diffi- 
culties to contend against, arising from want of fall and difficulty 
of securing an outlet, which made it necessary to deepen the 
tunnel and to construct main drains in boiling sand. As far as 
it has gone, the work has cost 6/. per acre, but the outlay cannot 
be fairly stated till the work is finished. 


Piping. 

Next in importance to the work of drainage, if not in this 
case of more special interest, was the organisation of the appa- 
ratus for irrigation, which was a work of time. 

VOL, XXIII, G 
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The entire outlay made for this object was as follows :— 


1. Labour :— Cae 
Earthwork, making quay for barge, and cutting trenches 108 
Bricklayer and carpenter for tunnel, shed, tank, &e. <0 Bae 

344 
2. Implements :— 
Letestu’s pump, which lifts 25 tons per hour.. .. .. 100 
Gargan’s moveable steam-engine, 6 horse- ~power Sle Con il 2 
— 372 
3. Pipes :— 
8000 metres (8250 yards) of iron pipe eee 
41-inch, at 5s, per métre, including fixing .. 720 , 
Stop- cocks, valves, &c. .. 1 
Moveable pipes, Gargan’ s plan, “With bayonet joints aa Oe 
Contingent expenses)... q4.0s:) as” aw 4 aekhelwune aoe ee 
968 
4, Plant :— 
1 barge, holding 40 tons... ce eewteweto. (ou) 
3 water-carts, at 8/., and 1 hand-cart as Mh, A WE oe 
— 92 
5. General charges :—- 
Engineer for superintendence .. .. .. « .« « 28 
Miscellaneous charges Se) ie, iso bon ae 9) ee a 
52 
(Mis-stated as 18007.) £1828 


The company, acting as a pioneer for others, has paid dearly 
for its experience. It is elsewhere estimated that this work 
might now be executed for little more than two-thirds of the 
original outlay. As it is, the great bulk of the land has been 
brought directly under the tubular system, whilst the few out- 
lying pieces not so circumstanced are within easy reach of the 
cisterns ; and this has been accomplished at an average cost of 
8/. per acre for the 225 acres of which the farm is composed—an 
outlay which may be compared with Mr. Blackburn’s estimate 


of 2147. for 20 acres, given in p. 14 of this volume. 
Moveable Pipes. 


Moveable pipes, as it is stated, are often made of leather, 
canvas, gutta-percha, or india-rubber ; but breakages, contrac- 
tions at the points of flexion, and rapid wear are against the use 
of such organic substances. 

Following in the track traced out by Lord Essex, by Mr. Harvey 
of Glasgow, and the works in the Bois de Boulogne, the Directors 
at Vaujours employ moveable pipes made of plate-iron 2,°, inches 
in diameter, and 8 yards 2 feet long, this being the greatest length 
which the works can turn out; to the end of the pipe is attached 
a tube of india-rubber 24 inches in diameter, strengthened inside 
by a spiral thread of iron-wire; sufficient play at the joint is 
thus attained without any diminution in the size of the conduit ; 
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next to the india-rubber at the left end comes the male screw 
of a bayonet joint; at the other end is the female screw with the 
bayonet attached; the joint is united to the pipes by an iron 
collar ; a half-turn of the screw suffices to make all fast. Nothing 
is easier than the carriage and adjustment of these parts; one 
cart will carry enough to form a conduit 200 yards long; the 
workmen bear a length of pipe on their shoulders to its resting- 
place, the ends are supported on a wooden X to make a join; a 
boy is left at the stop-cock to open or shut it as directed, and an 
assistant levels the surface with a rake. The foreman works 
the hose, and carries, coiled up at pleasure, the short length of 
india-rubber which forms the last section in the channel. 

To give an idea of the work performed, it may be stated that 
in April about 1000 tons were applied in 25 days, or 40 tons 
per day. Since the morning was spent in fetching the “soil” 
by barge from Bondy, the machinery working in the after- 
noon made only half a day of work. In the dry season, when 
the “soil” is diluted with three times its bulk of water, the 
machinery was in full work, and distributed 150 tons per day. 
“The price of a length (8 yards 2 feet) of moveable tube (2,°,-inch 
gauge) is about 8s. 4d., or double the price of a fixed conduit of 
the same bore. It is laid with such ease, and the joints are so 
well secured, that a 41-inch gauge might be safely used instead 
of the smaller size, so as to form a continuous channel of the 
same diameter from the point of suction to that of distribution. 
This would be sound economy in regard both of the discharge 
of the fluid and the hand-labour required.” 


Paris Night-Soil. 


Our interest in this enterprise centres on its employment of 
the widange or night-soil of Paris, on the economy of its appli- 
cation, the crops to which it is naturally adapted, the best 
time and modes of applying it, and, lastly, on the hindrances, 
restrictions, and changes of plan which season and climate, state 
of markets, and supply of labour have imposed on that appli- 
cation. 

This vidange must not be confounded with the sewage of 
English towns; it is night-soil derived from the cesspools or 
pits with which the houses are generally furnished. These 
are emptied once or twice in a year at night by carts fur- 
nished with a pumping apparatus which adjusts itself to an 
orifice connected with the pits. The carts then convey the 
soil to a great sink (dépotoir) placed at the outskirts of the 
city, from whence it is forced by steam-pumps through a tunnel 
to the great reservoir at Bondy, where it is either dried and 
manufactured into “ Poudrette,” or conveyed to the farm reser- 
voir in barge-loads of 40 tons along the Canal de ’Ourcq. 

vu 2 
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It appears from analyses that a cubic metre of this Paris “ soil” 
(about a ton) contains 34 kilogrammes of nitrogen, or about 
7? lbs. = 94 lbs. of ammonia, the salts left after combustion 
amounting to nearly 19 lbs. On the other hand, an average ton 
of onden sewage (according to Professor Voelcker’s analysis) 
contains only ¢ poz. of ammonia, and 2 lbs. of mineral matter, of 
which 40o0z. is phosphorus, and 1}0z. potash. The vidange of 
Paris therefore contains forty times as much ammonia in a ton 
as the sewage of London. 


Means of Application. 


Next to the consideration of the fertilising powers of this night- 
soil comes the question of the most economi¢al means of applying 
it, which M. Moll thus discusses. 

The barrel mounted upon wheels, either with or without appli- 
ances for the even application of the fluid, has been in use from 
time immemorial in Belgium, in the northern departments of 
France, and in Western Germany. It has the advantage of sim- 
plicity of construction, and consequently of smal] outlay in the 
first instance; but in the end its employment is neither simple 
nor economical. 

It has been my fortune to employ under the same circum- 
stances the tubular system in its integrity ; that same system, both 
aided by gravitation and also in conjunction with the water-cart ; 
and lastly the cart filled by hand, and emptied either by direct 
action or the use of the ‘‘ tub and scoop.” ‘The estimates I shall 
give are based on extensive trials, if not on continuous practice. 

A few preliminary remarks are desirable. When liquid 
manure is applied to growing crops the dressing must be much 
diluted : if it be urine (‘ purin ’), with three or four times its bulk ; 
if night-soil, with five or six times as much water. Unless a 
favourable moment can be seized during or after rain, the dressing 
should be much more diluted than this. But at such times, from 
the wet state of the surface, the passage of the cart is often highly 
prejudicial to the land. The cart, then, cannot be well employed 
for growing crops in the season of their growth, neither is it 
suited to winter use. 

Any attempt to distinguish between the use of concentrated 
and diluted manures on the same farm, with a view to the em- 
ployment of the cart in the former case, must practically prove a 
failure; the mode of application will vary for different crops. 

The importance which some of the opponents of the tubular 
system attach to the employment of gravitation as a motive 
power, shows how little they are familiar with the subject. 
The great cost of this system consists not in the moving power 
or the apparatus required for laying on the liquid, but in the 
pipes. Even in our unfavourable position, where the boat to be 
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unloaded is from 10 to 16 yards below the level of the fields, the 
cost of working the moveable engine and pump comes to only 
one-fifth of the total cost of the apparatus. With a fixed engine 
it would be one-sixth, and with a horse-power only about one- 
tenth of the whole charge. In spite of this, of the high price of 
coals at Paris, and also of the drawback that our apparatus has 
not been in full employment—performing only half or one-third 
of the work which it will have to execute in future—it neverthe- 
less costs us only 1}d. to lift and spread one ton of liquid 
manure; of which cost the coals, oil, and labour come to 1d., 
and the interest and wear and tear }d. (84 per cent. being allowed 
for wear and tear). The application of gravitation would then 
save }d. per ton; yet this rate, low as it is, is quite exceptional, 
as the following facts will prove. 

In the South of France a considerable extent, not only of 
gardens but also of arable fields, is irrigated by machines, set in 
motion by the wind, by steam, and even by horses and mules. 
From many data collected on the spot, M. Gasparin (‘ Cours 
d’Agr.,’ vol. ii. p. 457) gave the following estimate of cost. 

The cost of raising to a height of 13 feet the 10,000 tons of 
water required for irrigating a hectare (24 acres) of land is :— 


ee Lr 
By horse-power Se ec ret ee nae BOM eO 
>> Wind jo ens ae) woetromsdl. Ast itiomSanO a0 
,, steam-power (5-horse) .. : ELS 
», Steam-power (45-horse) tat Aso 


When it is a question of applying, not 10,000 tons of water, 
but a fertilisimg manure, which when diluted with, say four 
times its bulk of water, will not exceed 100 tons per acre, or at 
the outside 140 tons, it is evident that, even if the cost of pumping 
were two or three times greater than this, it would still be an 
insignificant item in the expenditure. 

The respective cost of the liquid manure, when applied at 
Vaujours by barrel and steam-power, is as follows :— 


Cost per Ton of Liquid Manure laid on by Carts. 


Era) ic: 

Prime cost of “ soil” per barge-load of 40 tons .. 42 O 

Csnalkchardes! << 2 Niner Foes os GLOLGO 
Mean cost of emptying barge (15 fr.) and carting 

Say COO wards! | scale eM eo es) we SONS 

111 95 


Or 2fr. 80c. (nearly 2s, 4d.) per ton. 


The state of the roads made this difference, that when they 
were bad we were obliged to harness three horses to a cart. 


* The cost is estimated for two distances of 540 and 1080 yards. When the 
ee are bad, the cost is increased by one-third, and it varies from 22 to 45 
ranes. , 
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When everything was in good order we emptied a barge-load 
per day with two carts; but in the winter of 1857-58, from the 
defects either in the pump or the roads, this work occupied one 
and a half, or even two days. 

A further sum of 2d. per ton must be added to this for wear 
and ae of dead stock; which is calculated at 84 per cent. 
(7: “par an”) on 2001, the value of the barges, pump, and 
carts, and the amount dinadled between 2000 tons of manure. 
No account is taken of springs broken, carts damaged, and 
manure lost by accidents. ‘The annexed illustration shows the 
relative positions of the canal and barge ; the reservoir and the 
tap from which the barrel-cart was filled : 


Some small portions of the farm are still irrigated from the 
cart, which is readily filled at the nearest point of the moveable 
conduit by a perpendicular pipe. 

This pipe acts as an hydraulic crane; a canvas arm conveys 
the liquid to the bung-hole at such a rate as to fill 1 or 1} ton 
in two minutes. The distribution has been much simplified by 
an improvement suggested by M. Moreau, an agriculturist of 
Sevran; an orifice, nearly 2 inches wide, made at “the bottom of 
the cart, is closed by a stopper, which is eoloretl by a horizontal 
lever; as the liquid flows, it falls upon a small metal cone (a 
mushroom head), and fhenge is diffused to the width of the 
wheels. As the horse moves, the liquid paraboloid applies a 
well-defined shower without gaps to the surface of the field. By 
these means the dressing is perhaps more evenly applied than by 
the hose. 

Such a cart, with fittings, complete, costs 12/. 16s. 


Cost of Liquid Manure laid on by Steam-power and Pipes. 


The emptying and applying a barge-load by steam-power and 
pipes will occupy half a day, ond wail cost :-— 


ey es 

Yor fireman and bargeman 3") 
, coal and oil . f 1 50 
foreman and assistants distributing o 4 65 


” 


iio} 
— 
Or 
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fr. © 
De OE aes ack, ee ahs te, sen yy wt, 1D BO 
Add charge for wear and tear, perton ..  .. .. 0 46°2 
Prime cost, per ton F a 1 05 
Canal charges 0 26°5 
Motal cost per'tom(20W7.) ... «  m& 2 0 


When the manure was delivered through the pipes, if the pump 
worked well and the manure was free from solid matter, a barge 
was emptied in two hours, though half a day has been allowed in 
the above estimate.* 

A trial was made of the Belgian fashion of applying liquid 
manure. On this plan, the cart is halted at the edge of the 
field. The cart is emptied into tubs with handles, of the size 
that two men can carry between poles, which are so put down 
that a circle having a radius of from 10 to 16 yards may be 
watered by the contents of each, about 33 gallons. The trial 
was made with mangold of considerable size, not well suited for 
watering bya jet. The workmen were not experienced in labour 
of that sort; but, on the other hand, they were always within 80 
yards of the cart, whereas in the North they travel as far as 200 
or 300 yards. The cost was as follows :— 


sends 

For 2 workmen .. By) 
COLT SE AR an ae ee ee Nee ker 2 6 
PERC HE Sag ag ee ee 6 8 
wa 2 


The men emptied 16 tubs, containing 528 gallons, at a conse- 
quent cost of 5s. 10d. ; or, including the charge for dead stock, 
6s. per ton. It must be admitted that with 2 water-carts, 1 team, 
and from 14 to 16 workmen, if the roads: be good and the distance 
do not exceed 3 furlongs, 15 tons per day might be distributed. 
The wages for 14 workmen and a carter would then amount to 
37s. 6d.; the horses, as before, to 6s. 8d.; and the price per ton 
to about 3s.; or, if the charge for pumping and dead stock be 
added, 3s. 4d. per ton. 

It is here assumed that the work goes on smoothly, without 
hindrances, which is rarely the case; and still it appears that 
this highly-vaunted system costs 2} times as much as delivery 
direct from the cart, 44 times as much as that from the cart 
filled from the main pipe, and 6 times as much as irrigation 
by the jet. 


These results are in conformity with the general law of pro- 


* Some corrections are afterwards made which raise the cost of distributio 
through pipes to 2s. 2d. per ton, in consideration of a deficiency in the amount * 
manure distributed, and an inerease of the cost of the apparatus above the estimate” 


296 French Experimental Farm at Vaujours. 


gress, which teaches us so to increase the primary cost of outfit 
as in a yet higher degree to increase the aggregate of work done. 
The pitcher, the rope and bucket, the hand-pump, the horse- 
power, the giant pumps worked by steam, are successive stages 
of development. Whilst a ton of water raised 13 feet by the 
common pitcher costs from 4s. to 5s., when lifted by the drum- 
pump (tympan) and 45 horse-power engine on the estate at 
Laissel (near Arles) it costs only 1-25th of a penny. These: 
great results are, however, only obtained when the machinery is 
in full play, or, at least, in pretty constant employ. Steam-- 
power far surpasses horse-power if it works from 250 to 300 days 
in a year; when used from 150 to 200 days the advantage is. 
not so great; if working less than 100 days its superiority 
vanishes, or is changed into a disadvantage. , 

This question of sufficient employment has been the weak. 
point in our tubular system of irrigation. Generally, where this 
system has been adopted, the engine, besides devoting 130-150. 
days to this work, is employed during the rest of the year in 
thrashing, grinding, slicing roots, churning butter, &c. At. 
Vaujours this course could not be adopted, because it was 
necessary to place the pump and engine on the canal bank, 
1200 yards from the homestead ; but measures will be taken for 
finding profitable employment for this leisure-time. The chief 
items in the outlay for irrigation being for fixed and moveable 
piping, which cannot be applied to any other purpose, it is an 
important question whether these pipes can be provided with 
sufficient employment, so that the charge for their use may not 
press too heavily on each ton of liquid applied. 

And here it may be observed that the wear and’ tear of the. 
moveable pipe is proportionate to the work it does, and that 
over the fixed pipe the charge for interest and wear and tear may 
be set at a very low rate, 5 or even 34 per cent. being sufficient. 

The economy of this system, according to English experience, 
turns upon having a supply of liquid manure proportionate to 
the number of acres to which pipes are applied. What, then, is 
this proportion ? 

Lord Essex, one of the most distinguished advocates of the 
tubular system, considers that, when the manure applied is 
derived solely from the urine of the cow-stock, 7 cows, at least, 
per acre are required to furnish the supply. By. converting a 
part of the solid into liquid manure, or by the addition of 
guano, these proportions may of course be varied. 

The farm of Vaujours, having the command of an unlimited 
supply of rich manure, is more favourably circumstanced than 
others in this respect. Here, therefore, pipes could, without 
imprudence, be laid under 150 out of 225 acres; the tax for the 
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*‘ plant” falling less heavily on each acre in proportion as their 
number was increased. 

Various considerations caused the work to go no farther: 
expense, the irregularity of the outline of the estate, and, lastly, 
the improvement made in our distribution from the cant by the 
use of the “hydraulic crane ” affixed to the portable tube. The 
cart is still generally inferior to the distributor; but if it can be 
filled at a short distance from the point of application to small 
outlying fields, and favourable moments be seized for work, 
it may be managed on a small scale. Such cases are quite 
exceptional, 

By an improvement introduced at Vaujours in the arrangement 
of the main pipe, its length does not exceed 22 yards per acre ; 
in England 24 to 28 yards are commonly required. 


Mode of applying Liquid Manure. 


The amount of liquid manure to be applied should not 
generally exceed 20 tons per acre for cereals; but for forage 
crops, when one dressing is laid on in winter and two in summer, 
this quantity may be exceeded. 

Summer dressings should be diluted three or four fold with 
water, of which an adequate supply has been procured, which 
the drainage-water will still further increase. 

Perfection in the admixture and application of the two con- 
- stituents has not yet been attained, and the course of action was 
much interrupted and intermitted. 

First, a given quantity of sewage is lifted from the barge into. 
the reservoir, which is then filled up with water. The contents 
are well stirred, and then distributed. Whilst the distribution 
goes on both engine and pump are idle, and the workmen are 
unemployed while the reservoir is being filled; but neverthe- 
less the suction of the pump is so much improved, and the 
service-pipe works so well with this admixture, that the reservoir 
is emptied three times in a day, and 160 tons of dilute sewage 
applied,—a sufficient dressing for from 32 to 5 acres. Various. 
neighbours now come to buy sewage a the cisterns for the 
adjacent fields, and the corporation of Paris have sanctioned 
the sale on the payment of a royalty of 23d. per ton. 


The Course of Events. 


We shall, perhaps, best describe the general career of the 
farm up to the end of 1860 by stating that times and events 
seem, for the most part, to have been sadly out of joint for this 
enterprise. The seasons fluctuated between the extremes of cold 
and wet. At first, for want of water and the use of the pumping 
apparatus, sewage was applied undiluted from the barrels late in 
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spring, and, encountering the heat of summer, burnt up the 
crops, acting “like oil poured on a fire.” When these diffi- 
culties were overcome, and copious diluted dressings econo- 
mically applied, the weather altered, and exuberance of growth 
only resulted in disastrous “ lodewmient,” which darnacet not 
only cereals and rape (grown for “seed), but rotted arial spoiled 
the forage crops. For such disasters in 1860 bad luck may be: 
better pleaded than in most instances where there is a question 
at issue between mishap and mismanagement. From the state 
of the roads the home-lying fields had been gorged with manure, 
the distant ones left in a state of beggary, Ww fhich the recent sub- 
stitution of deep for shallow cultivation did not tend to relieve. 
The climate, too, was fickle and exceptional in this forest 
“¢ clearing ;” ‘the temperature being nearly 4 degrees below that 
of Paris. When the sewage, eich had burnt ihe first crop of 
grass, told splendidly upon fhe second, which promised to yield 
upw ards of two tons of hay per acre, it was a natural but a rash 
proceeding to make hay in October and November in this land 
of fog and mist. 

A flock of sheep was started, but showed no signs of having 
the golden hoof, for they erae in the balance-sheet of 1859 as 
responsible for a loss of 80/, and for 148/. in that of 1860: the 
fact being that they had to be bought when all the world were 
purchasers, and sold off when others also were clearing out. 
‘Their winter’s food, moreover, appears to have been chiefly rye- — 
grass-hay and water, precisely that which Mr. Lawes apologises 
for giving exper imentally, to test the animals’ utmost powers of 
assimilating woody fibre, at the sacrifice of profit. Yet at this 
very same time beet was being carted for sale to factories at an 
unremunerative price! This was running in the ruts of French 
custom, and abiding too rigidly by the sound principle that this 
farm, Ghrelin as it does an ample supply of sewage-manure, 
should not keep ‘back marketable produce for stock- feeding and 
conversion into manure. A prospect of an agreement for taking 
in sheep at 2d. per head per week, betwee September and. 
December, appears to promise an escape from serious losses. 

Amongst minor nuisances affecting the corn-crops, the rats 
figured considerably. To the foreatetet wheat was an unusual 
treat: there was no grain in the neighbourhood except in the 
lath-and-plaster barn ‘of Vaujours. In 1858 some thousands of 
the sheaves (the last thrashed) yielded next to nothing. Cats 
have since been at a premium. 

But it would not be fair to attribute all losses to amateur or 
experimental farming. In the years 1859-1860, throughout the 
north of France, agriculture suffered severely, and especially in 
localities which in soil and climate resemble Vaujours. 
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The following quotation from the ‘Echo des Halles’ will set 
the falling off of the wheat-crop in a clear light. “In 1858 the 
average produce of a hectare of land was 30 hectolitres, weighing 
78 kilos.; 100 kilos. of wheat gave 75 kilos. of flour; and 
100 kilos. of flour made 141 kilos. of bread. In 1859 the average 
produce per hectare was 20 hectolitres, weighing 72 kilos.; 100 
kilos. of wheat gave 75 kilos. of flour ; 100 kilos. of flour made 
1374 kilos. of bread. In 1860 the average produce was 18 
hectolitres, weighing 70 kilos.; 100 kilos. of wheat gave 65 
kilos. of flour; 100 kilos. of flour make 130 kilos. of bread.” 

According to these averages, the produce per hectare is as 
follows :— 


Year. Wheat. Flour. Bread. 
a, "RG Kil. Kil. 
1858 2340 1755 2474 
1859 1440 1080 1485 
1860 1260 819 1064 


The same table adapted to English measures will stand 
thus :— 
Produce per Acre. 


Year. Wheat. Flour. Bread. 
in Ibs. Ibs. Ibs. 
1858 2096 1572 2217 
1859 1290 967 1330 
1860 1128 733 953* 


The manager, M. Moll, remarks that this fall in the value of 
the produce, so far from being accompanied by a reduction of 
expenses, was coincident with unusual difficulties and high rates 
of payment in the labour market. 

In 1859 the supply of extraneous — particularly Belgian — 
labour failed utterly, and the price of day-labour and task-work 
rose accordingly. Then came torrents of rain and Jodgment of 
crops, and from these combined influences the price of reaping 
an acre was 1/., instead of from 10s. to 13s.; that of cutting and 


tying an acre of oats 15s. and 16s., instead of from 6s. 6d. to 
9s. 6d. 


* In this and the following tables the French hectare is taken approximately 
as equal to 24 English acres, instead of 2a, Ir. 35p., its exact area. The kilo- 
gramme is represented correctly as 2°24lbs. avoir. The results thus obtained are 
a correct, and the labour of remodelling these tables is still considerable. 
—P.H. F. 

+ The environs of Paris are generally ill-supplied with labour, because in that 
city wages are high and living cheap. Vaujours has a further drawback, from 
the influence of the neighbouring cement-works which draw away the men, and 
the glove-trade which employs the women, Field culture by hand-labour would 
be almost impracticable but for the influx of Belgian, Burgundian, Norman, and 
Alsatian workmen. To procure labourers without paying the rates of the cement- 
works, efforts were made to protect them from being pillaged by publicans. After 
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Last, but not least of evils, come the rabbits, which are 
charged in the balance-sheet with damage amounting to 128/. 
that is to say, three times the amount of rates and taxes, and 
nearly half the rent, although account is only taken of the 
principal crops which were injured. 


Lodgment of Crops. 


The chief disasters met with at Vaujours arose from the lodg- 
ment of the crops, which called forth the following observations 
from the manager :— 

Whilst, on the one hand, agricultural profit hinges on grow- 
ing a maximum crop, a ledeed crop is a certain loss. It is, 
ther efore, important but dumieale to hit the mean of bulk. 

The lane is very variable. Whilst in the rich alluvial lands 
of Norsig-le-See from 55 to 60 bushels of wheat per acre may 
be grown without danger from lodging, elsewhere the corn is 
prostrate so that the weeds grow through it, and the yield is 
destroyed if an attempt be made by manuring to exceed a crop 
of from 22 to 28 bushels. 

Fresh and highly nitrogenous manure adapted for immediate 
assimilation promotes ane lodgment. ‘This remark applies to 
sewage, 

rae experience of such effects at the Central Reservoir, as 
well as at Vaujours, it was determined almost to abandon the 
aks of wheat. But, unhappily, oats, which were necessary 
for home use, also lodged; and if they did not suffer equally 
in Se grain, the cost of harvesting was greatly increased. This. 
drawback has been diminished, but not removed, by growing 
foreign varieties of seed. 

But, with us, in 1860, the mischief did not stop here. Even 
the crops of rape and rye-grass, forced on by copious dressings: 
of sewage applied in winter by the pipes, developed extra- 
ordinary. foliage, and ended by being lodged. This happened 
especially on poor lands highly manured in winter. 

If the r ye-grass be nearly fit for the scythe before it is lodged, 
the damage is not great, though cutting will then cost more ; 
but when ‘the mischief takes place at an early stage of growth, 
the loss is serious. The grass will rot as it stands, if not cut 
directly ; and, even then, it is hard to make, Saninlks in drying, 
and assumes a bad colour—in fact, it must be consumed as green 


fodder. 


the example of the Imperial farms and large German sAab\iehinarita, a purveyor 
was put into a cantine, under a contract to board both day-labourers and men 
doing task-work ata givenrate. Nevertheless, the growth of crops requiring much 
hand- labour. has been necessarily abandoned, and task-work has been substituted 
for day-work when possible, and machinery introduced. The hay-maker and 
horse-rake are already in use, the mower and reaper in contemplation. 
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No agricultural treatise, to my knowledge, speaks of forage- 
crops being lodged ; but the report of the English Commissioners 
sent in 1859 to Milan notices this remarkable fact—that 4000 
acres of meadow irrigated by the waters of the Canal of Vittabia, 
the main outfall of the sewers of Milan, become so much en- 
riched that every three years, or even every other year, the sur- 
face herbage (la surface inherbée) is removed, and sold as 
manure. But for this precaution, the growth would be so rank 
and luxuriant that the grass would lodge, so that the scythe 
would not go through it. 

At Vaujours a contract had been entered into to use 10,000 
tons of sewage yearly ; in 1859, 6000 tons had been applied un- 
diluted, the “lodgment of forage-crops not having been antici- 
pated. The City of Paris has annulled this contract, wisely 

considering that its interest is best promoted by the most econo- 
mical application of its stores of manure, so as to exhibit the 
best result with the least amount of sewage. 

The best precautions against lodging are to apply the manure 
some time before sowing the crop, and then to give a good deep 
cultivation. It would seem that “lodging” arises especially 
from a want of equilibrium between the organic and mineral 
constituents of the plant; and that this want of equilibrium takes 
place when the manure has been so recently applied that it has 
not had time to act chemically on the soil, so as to render the 
mineral food of plants free, soluble, and capable of assimilation. 
‘Top-dressings must consequently be avoided.or made very light 
—say 6 to 8 tons per acre. 

With proper attention to these precautions cereals may be 
grown with sewage. For layers, especially rye-grass_ layers, 
these rules should be observed :— 

1. As in the case of grain-crops, to apply the sewage some 
time before sowing, and stir the ground well. 

2. To give but a moderate winter dressing. ‘The danger is, 
that the first crop should lodge; the second and third will bear 
forcing. 

3. To grow lucerne and mixed layers rather than Italian rye- 
grass. 

4, To feed the most luxuriant crops till the middle of April, 
or even later. 

There are certain crops which never lodge, however highly 
manured, e. g., cabbage, maize, sorghum, hemp, tobacco, and 
beet. T he first requires too “aaa! labour to suit Vaujours ; ; the 
second and third might be serviceable when our dairy is organ- 
ised, Hemp grows well, but cannot be sold standing; the 
labour of scutching, &c., ete this crop better adapted ia the 
peasant proprietor fen to the large farm. 
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The Balance-Sheet. 


The balance-sheet published in the year 1860 will give a 
general view of the financial position of enterprise thus far. Its 
iw predecessors had likewise, not unnaturally, shown a deficit 


for 1857 of 1702; for 1858 of 2907. 


Batance Super, 1860. 


Assets. Gaul ished: Debts. oe Maal: 
Cash in hand -- «  «. 128 7 O || Smith (Landlord) ed as RRIF 
Moll (Manager) .. .. .. 86216 0 
Various Debtors. Due to various Tradesmen, 
&e. (including Taxes 
Banker .. .. ao gee od a0 Bay >> 470 18 O 
Shares not taken up 451 We 68 0 0 iD He, ; Ronit so sLansis, 
Various Debtors for Goods teat he Te Teka 
supplied _ ...,,f 25914 0] Capital .. .. .. .. .. 4844 4 0 
Stock .. ; so) ta FAO UG O 2 
Plant -stor Irrigation a5 NEw ike © fio SO. peas 0 
Dead Stock .. . aa als ALE 10 
Unde ground Pipes a: eee ne 4 Accounts Indebted. 
rowing Crops .. .. .. 5 
Cropsin hand... 515 12 0 Spring Oats, 1850 iad 1 0 2 6 
Improvements, Manures, &c. 753 10 0 || Spring Vats -+ sey) (ABBE O 
Correction from last Year's Flock .. .. .. .. +. 148 6 0 
Ronn 217 12; *O'| Wheat, 18585. 0) 5. 4.) eee Leen 
Balance 451 iW (0) Wheat, 1859.. os ole cle 208 8 O 
Odd pence omitted in 1 Eng: 4 0 Beet ee ee ee ees Gi (0 
lish statement . eave Kraut 2? ego pee a 4 4 
Ou u ee ee oe 
£5999 5 © || Embankment on Canal a 14 0 0 
Cannots ...0xc0! Foreeeewae 011 0 
Cabbage ApEn ONS, oko A oe'O; 
Accounts showing a Credit Balance. Abivngebhoby co) Go co) oc 12, 10 
4 Green Rie j.i<1) vo. ‘ve ies BTID OEOO 
Poultry-yard eal aes 619 0 Teese a 1 30 12 6 
Cornin Granary .. .. .. 2418 0 Woadowe: es + ; 83 8 0 
DeadiStock]- alee) so. uece N77 “it Dla me 
Saas ‘ | Potatoess.°y.2°" Ae eee ee S210 
ThA Wen an Geen DON ONO Rye. 1859 4 0 
Rye-grass .. .. -. -. 19 0 0 Pigs 015 0 
a ert fesibaee: “lec! tr | SIZ SRO « Dardelle ” (?) 016 0 
uimy ¥ rae Manure 's:) 9). 2 tae) woe Seas" 10 
Correction in Account: 1859* 21h WA OMe, Halfand ” 210 6 
Balance Bi) hi vaucmmt ars ac) Wie |e (1) etsas eS tease in tutiedy dye 9 10 0 
Injury from Game and Vermin R28 Sl DearO. 
£805 14 0 £805 14 O 


It appears from the form of this document that each crop is 
separately charged with rent, labour, seed, &c., and credited with 
the sum it produces. The Axed chan ges for anaes. irrigation, &c., 
fall so heavily upon the land, that a crop, unless mich above the 
average, cannot be remunerative. The charge for wear and tear 


* This entry refers to some payments made on account of drainage, an outlay 
which the landlord has undertaken to meet. 
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and interest on the apparatus for irrigation alone is 2002. It 
appears elsewhere that the horses are charged 34 centimes per 
hour, or 2s, 2d. for a day of 74 hours. 

We shall hardly follow the manager through his explanation 
of all the items in this account, but will glance at those which 
have the more prominent interest. 

_ Of the grain crops, it may be observed that before the rise of 

prices they had been valued at a low rate to the granary account, 
which is a gainer thereby. The proportion borne by the grain 
to the straw was unusually small, for 29 acres of wheat gave 
20,167 sheaves, and only 729 bushels of corn—25 bushels per 
acre—or 1,8; litres (‘28 of a gallon) to a sheave, instead of the 
usual proportion of from 24 to 3 litres (‘55 to ‘66 of a gallon). 

On a piece of 3 acres the result of the beet crop is striking. 
The produce was 35 tons, and still the account shows a loss of 
more than 2/. per acre. The selling price (11s. 3d. per ton) 
when they were lifted being thought unsatisfactory, they were 
valued at that price to the stock, but from subsequent mis- 
management were spoilt by frost and rain.* ‘The price of labour 
also told against this crop. Moreover, they were grown with 
farmyard manure, which was valued at 8 fr. (6s. 5d.) per ton, 
and the beet was charged with half that amount. 

The loss on the sheep is surprising. It was in great measure 
caused by disease and death, the soil being so ill-suited to a 
breeding flock that it has been abandoned. Moreover, the 
valuation of the flock, though in improved condition, had been 
lowered; they were set at 18s. per head, instead of 22s. 6d. 
They were fed on refuse unsaleable stover (probably rye-grass), 
charged at a high market-price. Half-bred merinos, it is stated, 
cannot pay on such fare. 

The loss on the meadows is not explained in this account. 
In the two previous years “green crops” had shown a profit of 
104/., as was to be expected: for hay, if good, makes a good 
price at Paris ; and if tough or damaged sells fairly for ‘“ pack- 
ing.” When the dairy is well organised, this account will pro- 
bably bear a better aspect. 

For the loss on pigs England is in a way responsible ; the 
breed kept, “the New Leicester,” is beautiful, but they do not 
breed. 

“Manure” and “ Horses” require a word of explanation. 
The first, taken in the previous year’s valuation, had shrunk in 
bulk, and so was short measure. The horse account suffered 


* This account probably belongs to a year subsequent to that in which the 
exceptional sheep-manure was accumulated. 


3( 
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from losses caused by the severe winter-carting connected with 
the unhappy new tunnel. 

The next item on the debit side is “‘ Vermin,”—that is to say, 
rabbits, 

In justification of this charge a letter is inserted, written by a 
distinguished French aericulturist==Mi Menard ile Happemeau 
who has carried off the first prize for successful management 
in his department (Loir-et-Cher), 

“* By speaking to me of rabbits you open an old wound; I pity you with all 
my heart, if you have to do with this accursed race. You are indeed in the 
Forest of Bondy if you are at daggers drawn with sportsmen. These gentlemen 
think nothing worthy of consideration but game. Rack your brains to cover 
the sandy wastes of the Sologne with rich harvests ; introduce—as you have 
done—a complete system which will multiply our supply of meat tenfold ; 
sweat blood and water to cheapen the necessaries of life: this is all ‘ bosh,’ in 
comparison with our noble ‘ sport,’ and yet we are in the nineteenth century ! 

“You are in a position fo make yourself heard; demand then the repeal of 
the law of 1844, which leaves the farmer at the mercy of game and sportsmen 
—it is your only chance. For my part, the game has in four years damaged 
my crops to the amount of 2400/. I took legal proceedings against the pro- 
prietor, and succeeded before the magistrates, on an appeal, and in the superior 
court. For one year’s damages I received nearly 400/.—half my loss ; but 
I find going to law a bad occupation for a farmer, who meanwhile neglects his 
business, and have come to the heroic determination to enclose 250 acres with 
close paling, and lay the rest of my farm under grass, which is least injured 
by game. 

“Now, it is full occupation for one man, from October to May, to guard 
daily my "five miles of fence, and stop the gaps which the rabbits make, either by 
burrowing or gnawing the fence. You see then that I have not got the rabbits 
down, as you supposed, but have been satisfied with fortifying myself against 
these invaders at an enormous cost ; but I feel daily more and more satisfaction 
at having adopted this defence.” 

M. Moll remarks that, being unable to adopt M. Menard’s 
safeguard, and having assured himself that no crop, except hemp, 
is safe from rabbits, Gaorhine remains for him but to appeal to 
superior authorities fox the right of defending his crops by night 
or by day against these invaders—a right which the law of 1844 
has extinguished. 

The profit of the poultry-yard seems to indicate that foxes do 
not prevail among the “animaux nuisibles.” It is a small item, 
and the profit is probably limited by the amount of tail-corn 
produced, 

The gain on corn and straw in store in reality is due to a rise 
in price; but the latter is suggestive of a probable source of 
profit to be derived from the Paris market, when a threshing- 
machine is procured that does not bruise the straw. 

The really promising feature is the dairy, The profit here 
realised is not large, because the dairy had been but lately 
organised, and that on the most economical plan. ‘The common 
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price for a cow at Paris, 20/. to 241, being considered excessive, 
8 cows were bought from the Loiret at 6/2. a head, and 8 heifers. 
from the Haute Sadne, and 4 or 5 more picked up at home. 

Of course, several among this scratch-lot proved sickly and 
bad milkers ; and when the suppiy of milk increased, a market 
for it had to be provided, and, meanwhile, a Swiss cowman 
was drawing his 32 f. per month for wages. So much for making 
a start! but that is now done. 

The milk produced is rich, and highly approved by con- 
sumers, ‘This result is attributed to the excellence of the crops. 
grown by’ irrigation. It sells wholesale at 1$d., and retail at 
2d. per quart (17'5 c. and 20 c. per litre). If any remains unsold, 
it is made into cheese. ‘This milk yielded 15 to 16 per cent. of 
cream, which sold at 13d. per quart. Three litres of cream, about 
24 quarts, usually give 1 kil. (21 lbs.) of butter—5 per cent. 
from the milk—a satisfactory result. 

Returns are promised in future reports of the proportions sub- 
sisting between food consumed and milk furnished by cows of 
four different races, 

A slight but graceful allusion explains the success of the 
dairy—Madame Moll devotes herself to this, the lady’s depart- 
ment. Any careful reader of Professor Voelcker’s practical 
writings on the dairy and its products cannot but be awake ta 
the importance of such co-operation. 


EXPERIMENTS. 


The manager, M. Moll, prefaces his Report of Experiments: 
conducted on the farm in various seasons, with remarks to the 
following effect :— 

‘*To combine experimental agriculture with profit is indis— 
putably the hardest problem in farming; but the manager of 
Vaujours is pledged to attempt its solution. 

“The main object of these trials was simple enough—to prove 
the efficacy of Parisian night-soil; but in a complex art like 
agriculture nothing is simple, especially no comparative experi- 
ments which aim at obtaining scientific accuracy—a result not 
easily reconcilable with the ordinary routine of labour. 

“ Experiments on a small scale—pocket-handkerchief farming 
—have been severely, and in part justly, criticised. Under the 
influence of this criticism field-experiments were commenced, 
which are simple enough if it is sufficient to ascertain that the 
crop on such a plot is somewhat better than another, or the 
reverse ; but beset with difficulties if the excess or deficit is to 
be ascertained by weighing—a troublesome task even in fair 
weather, and still more so when seasons are unfavourable and 
hands scarce. Moreover, for a comparative experiment ta haye 

VOL, XXIII. x 
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any real value, it is indispensable that every other circum- 
stance connected with the plots, except the special object of trial, 
should be identical; that is, that not only the soil should be 
uniform, but that the ploughing, harrowing, manuring, and 
sowing be done simultaneously, since the difference of even a 
few hours may tell seriously on the results. 

‘** These considerations will account for the small number of 
experiments made, or at least reported, by the most enlightened 
advocates of agricultural improvement, and for their disregard of 
such experiments as have not been verified by repeated trials.” 

The experiments commenced in the dry years 1857 and 1858, 
before the pumps and pipes were in operation, and before a 
supply of water for dilution had been secured, were in many 
respects inconclusive, and in some, unsatisfactory. 

Potatoes irrigated at the end of June, ima scorching season, 
with undiluted sewage, were injured by the dressing. The 
plants were burnt up, and after a few days the leaves and small 
branches fell off; new shoots sprang up from below, new tubers 
were formed, and the older ones died away, The two suc- 
ceeding crops of wheat and oats, however, profited largely by 
this misapplied dressing. Even on mangold: sewage undiluted 
did not produce a fvourable effect in a hot season, 

For corn-crops the lesson was learnt that to avoid ‘‘ lodging,” 
an application of the sewage, some time before sowing, is 
desirable, a top-dressihg in spring being fatal in a wet season. 
On the other hand, the application of sewage to first and second- 
crop hay gave the following satisfactory results. 


The Effect of Sewage on the Hay-Crop—chiefly Rye- Grass. 


. Percentage 
Green ; 
Produce. Hay. on i 
A First Cutting, May 9th:— tons. cwts.| tons. cwts. 
Hay dressed in winter with 10 tons (nearly) of 
sewage peracre .. iil @xcoutedes. Fney cee 9.4 2 4 1°94 
Hay on same field not dressed iar) cae kt ae Bi) O 142 | 1°20 
A Second Cutting, September 11th :— 
Aftermath dressed with 18 tons per acre.. .. .. 6 10 1, 62,,|, 12°90 
Aftermath not dressed oo gilt Sacam eentetad F! So O} (83 |) (OL 2a eo 


The whole field had been dressed with sewage before the seed 
was sown; but for this, the difference in the results would have 
been still greater. 

To complete the experiment M. Houzeau was requested, for 
the purpose of comparison with our own product, to analyse the 
hay of Paimbceuf, which is in high repute at Nantes, and that of 
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La Guerche, a first-class hay in the Paris market. The results 
were as follows :— 


Hay from Hay from 

Paimbeuf. La Guerche. 
War Mise wash fs lsarpiinct: cemplPegn) WQIOD se wae i, 
Phosphates and other mineral salts .. 775 .. 6°68 
Woody fibre and cellulose .. .. .. 2450 .. 26°90 
Saccharine and starchy matter, &e. .. 46°28 .. 45°73 
Allbumnnousysubstances «21> cee TAEAP™ Se 6°94 
PIUMEEORULCTERRcteh stays Gak* osste waJkt coh iL YOOe Merete 1:80 

100°00 100-00 
INMMOG EN. oH ne ca kk aa he oe 144 +. lll 


In these analyses, M. Moll remarks, “I will only call attention 
to the nitrogen-which they severally contain. The nitrogen in 
the highly-esteemed hay of La Guerche appears to amount only 
to 57 per cent. of that contained in our first piece, and 38 per 
cent. of the third piece ; nevertheless stock are very fond of this 
hay, and it seems to suit them well. 

* Are, then, chemists mistaken in pointing out nitrogen as one 
of the most important elements of. nutrition? I think not; but 
only believe that rye-grass—the chief constituent in our hay— 
either is a substance unpalatable to stock, or that it has properties 
unfavourable to mastication. The latter hypothesis is probably 
the true one; a man need only look at its limp but likewise 
tough and harsh stems, to understand why stock do not like it.” 

In conclusion, M. Moll remarks on the economical] result, that 
though the dressing was applied undiluted—a most objectionable 
proceeding in summer, particularly such a dry, hot summer as 
1858—each ton of the dressing produced an increase of 2 ewt. 
of hay. Since, then, each ton cost, everything included, 2s., and 
the 2 ewt. of hay were worth from 4s. 2d. to 5s., the gain was 
clear, particularly if the manifest effect of the dressing on the 
crops of the next year be taken into account. 

This experiment and these observations will be read with 
interest by those who can recall to mind Professor Voelcker’s 
remarks, in connexion with his lecture on Sewage, to the effect 
that an excess of nitrogen in a crop rather indicated want of 
maturity than a higher feeding value. 

An experiment intended to contrast the effects of farmyard 
manure, of “soil,” and of rape-cake, on the growth of oats, 
brought out one or two remarkable facts. It was intended to 
furnish to each plot, under a different form, an equal quantity of 
nitrogen ; but the yard manure applied was that made by sheep, 
wintered chiefly upon hay, and littered with straw, and it was 
rather hastily assumed that it would have the same composition 
as ordinary farmyard manure: but that there might be no uncer- 

ae 
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tainty, it was submitted to M. Houzeau for analysis, when the 
mistake was discovered, but could not easily be rectified. The 
analysis was as follows :— 


Analysis of Manure made by Sheep wintered upon Hay, and littered with 
Straw in a Yard. 


Organic matter and ammoniacal salts ..  .. .. 28°960 
Carbonic acid of combination Golan cdf Ge) Ral. 
hOsphoric!Acidie Wien veel Meu felon ieee em 
Sulphuric acid MOM i Aal ci e ce ET 
Chlorine i.e yyeri ess veel sel) | ce lech Deanne RO LOG 
POtaSsium |) 2 (' ics) Mice sel ell vee owe om ORCLNLL 
OMIM, 55.) Wisefl sees wiv duce © es.” Geen mmcean es emir 
Magnesia and oxide ofiron .. .. .. .. «=. 07256 
Lime Sa) tee AS aT aT Soo) BGs dee eee eee 
Clay, sand, and soluble silica shee Ge Pec i pelizalos 
SORE er ceo sash Mac bos, ool ge) oo” GNF st0) 
100-000 

Nitrogen, as carbonate of ammonia .. .. .. «- *072 
a in other salts a acnob Meraocl oa ease “201 

ry in organic matter A StL OpheOn ie fd eco °922 

3 in nitrates Laswelhcs esc: lesa thao) Were eee eeent ACES 
1°195 


The small amount of water (50 per cent., instead of 75-80) and 
the large proportion of nitrogen (1:195, instead of 0°400) which 
this manure contained, quite deranged the intended balance be- 
tween the experimental manures. Since the “soil” contained of 
nitrogen 0°350 per cent., and of minerals and salts left after com- 
bustion 0°843 per cent., it had been intended that a dressing of 
24 tons per acre of yard manure, and the same number of tons of 
soil, should be applied. When the result of the analysis became 
known, to make up for the existing inequality, a farther supply 
of 24 tons per acre of sewage, diluted with an equal bulk of 
water, was applied as a top-dressing to the growing crop. The 
result was not so favourable as the manager anticipated, but it 
perhaps did all that he had any right to expect from this over- 
dose. But even then more nitrogen had been supplied in the 
yard manure than in the sewage: viz., in the first, at the rate of 
642 lbs. per acre, and in the second only 376 lbs. One experi- 
mental plot then had 120 tons of sewage; another, apparently 
60 tons of sewage; another, 1 ton 11 cwt. of rape-cake, which 
was thought equal to 19 tons per acre of common yard manure ; 
but more could not be procured. 

The sowing of the oats was delayed till the 7th of May. A 
rainy season set in before the top-dressing of 24 tons was given, 
June 9th, to the 2nd plot. Great heat followed; the crops 
ripened unequally. The unmanured plot and that manured with 
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rape-cake ripened well; that with farmyard-manures less well ; 
those dressed with sewage were worst in this respect. After 
an unsatisfactory harvest the crop was tied and weighed, Septem- 
ber 19th. No account was kept of the produce of grain, The 
weight of straw and grain together was as follows :-— 


Tons. cwts. 
Plot I. Yard manure 9... .. I 23 peracre, 
€ ae 9 
Bae AAP OOWOCC IE Ree y seat Vein Sell 24 4 
at OM LVApe-CALO:/ th dims We ce ON MELO a 
T - Q 
ey NCA Ee Rn ee eT 55 


It is needless to criticise these results. Moderate, rational,. 
and seasonable manuring can alone furnish a good practical 
lesson; but incidentally we owe to this record a useful analysis 
of a peculiar sort of manure. 


The Effects of a Manure, contrasted with the Manurial Effects 
produced by the Food and Litter which are consumed to furnish 
such Manure. 

The next experiment recorded was also rather serviceable in 
design, than successful in the event. 

‘The manager thus explains his motives for instituting this com- 
parison: “It has been said that stock does not so much make, 
as consume manure, and common sense shows that the animal 
cannot live, grow, or fatten but by retaining and assimilating a 
portion of the food which it devours; and yet, whenever these 
constituents of manure have been applied to the soil instead of 
the manure itself, less produce has been reaped than would have 
been looked for if the substances employed had passed through 
the animal economy. ‘This seems to be a paradox; but may we 
not suppose that if, on the one hand, these substances have 
parted with some of their fertilising elements, on the other hand 
they have been so affected by the digestive process that when 
they have been piled up in heaps, or buried in the soil, they act 
powerfully on the atmospheric gases, absorbing, condensing, and 
assimilating these sources of fertility,—in short, playing the part 
of natural nitre-beds, with greater efficacy than they could have 
done in their primary state? At all events, this is an open 
question. ‘Theory appears to be at variance with fact, whilst 
reputed facts have not been watched with the care and exactitude 
required for their establishment as conclusive.” 

The following experiment was therefore undertaken with a 
view to supplying this apparent defect. Two plots (5 and 6), 
adjacent to the four referred to in the last experiment, were 
manured: the latter, No. 6, with 60 tons of manure; and No. 
5 with 8 tons of hay and 2 tons 16 cwt. of straw per acre. 
These 10 tons 16 cwt. of food and litter would, in fact, have 
made 2} times that amount of manure, or 24 tons 6 cwt. But 
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the hay used—the aftercrop, similar to that referred to in a 
previous experiment, containing 2°9 per cent. of nitrogen, sup- 
plied in all as Ibs. of nitrogen, to which that in the straw— 


all, instead of ee 642 lbs. ws nitrogen contained in the dung. 
The inequality was not as great as in the preceding experiment. 


The result was that— 
Cwts. Ibs. 
Plot No. 5, dressed with dung, produced... oe AS), 74 
», No. 6, manured with chopped straw and h: ay, produced 18 58 


or very nearly an equal bulk. 


An Experiment to compare the Effect produced by a given quantity 
of ordinary Manure: 1st. When applied in the usual manner ; 
2ndly. When converted into Liquid Manure. 


“This was a subject of special interest to the farm at Vaujours, 
besides having been much debated elsewhere. The advocates of 
liquid manure, on the one hand, had maintained that the action 
of manure is quadrupled by dilution; its opponents put into the 
mouth of an eminent agriculturist a statement (which he did not 
confirm) that the faeces of 48 cows, distributed over 25 acres in 
a liquid form, were of little use, except for dissolving the guano 
which he also applied.” ‘To test these contending assertions, two 
plots, 7 and 8, adjoining the previous six, were manured at the 
rate of 24 tons per acre. To No. 8 the manure was applied in 
the usual manner; with No. 7 this course was adopted :—The 
manure was mixed with 31 times its weight of water 36 hours 
before use; it was then well stirred and macerated over-night. 
The solid matter (remains of straw and hay) was then strained 
off, and one-half of the liquid applied to the land and hoed 
in at once, at the same time that No. 8 was manured, the other 
half being kept in reserve. 

Both plots were sown with Indian corn, broadcast, on the 18th 
of May; and on the 9th of June, after a showery interval, the 
other half of the liquid manure was applied to No. 7, the Indian 
corn being then well up and strong. To the end of June—the 
weather being then damp—no difference was perceptible between 
the plots; after that, in the hot months of July and August, 
No. 7 showed a decided advantage. On the 7th of September the 
crops on each piece were cut with the sickle and set into stooks, 
where they remained till October 17th, when both were weighed. 

The climate of Vaujours being unsuited for the ripening of 
this grain, account could only be taken of the gross weight, which 


was— 


Produce of Maize. 
Tons, cwts. Ibs. 
On Plot 7. Manure applied in liquid form, 24 tons peracre 6 11 11 
», Plot 8. Manure applied in the ordinary manner ... .. 6 8 100 
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or, in other words, the produce of Plot 7 was nearly one-third 
greater than that of Plot 8. 

In 1860,—a year, be it remembered, which was cold and wet, 
almost beyond precedent,—the eight plots referred to in the 
preceding experiments were all sown with giant wheat on the 
15th of November ; it was ripe, and cut August the 28th; was 
carted on the 6th of September; and on the 17th the corn and 
straw were carefully measured and weighed. 

The results are given in the following table :— 


Crop of Giant Wheat, 1860, 
per Acre. 
> uantity of Manure per Acre rop of Oats, "a 
Plots, = fos in fies 9 4 259. Produce | Produce scone 
Grain Straw the Grain 
2 : and Straw. 
Tons. cwts, lbs. lbs. ‘Tons. cwts. lbs.| * 
1 | Sheep-manure, 24 tons = 48 tons 
of common farmyard-manure 1 2 44 | 1505 | 2 12 62] 0°256 
2 | Sewage, 48 tons .. en i oY 2 1701 | 2 10 44 0° 302 
3 | Rape-cake, 1 ton 11 ewts. .. 016 O 964) 11715) 0:°256 
4 | Nothing bch ask ofo0\ eee ais 0 9 .o 808 | 1 8 9 0°257 
5 | Sheep-manure, 24 tons=48 tons 018 74 | 1680] 211 44] 0-291 
6 | Hay,8 tons; straw, 2 tons lécwts.| 0 18 58 ASSO" Say “FT 0-290 


Crop of Maize, 

Stalks and Corn. 

7 | Sheep-manure (= 48 tons) con- kare > 
verted into liquid-manure ... S frie) S10 
8 | Sheep-manure (=48 tons).. .. | 6 8 100 | 1688 


9 61 0°27 
11 35 0° 294 


ww 


It is remarkable that the sewage when applied in these large 
quantities acted more favourably on the second than on the first 
crop, and, as compared with farmyard manure, increased the 
grain more than the straw, producing 5 per cent. less straw and 
13 per cent. more grain than the latter. 

In plot 6 the chopped hay and straw used as manure is com- 
paratively still less successful than in the preceding year. This 
result is contrary to the received opinion, which assigns to vege- 
table manures a less energetic but more abiding action than that 
of animal manure. 

In plot 7 the yard-manure applied in a liquid shape is much 
behind its competitor in plot 8, producing 25 bushels of corn as 
against 28 bushels, and 2 tons 94 ewts. of straw as against 2 tons 
1134 ewts., but in the preceding year it had an excess of one- 
third. 

But the enlightened advocates of liquid manure have always 
admitted its want of endurance, which, however, is no real 
defect. A prompt return and rapid circulation of capital is the 
chief object to be attained ; if from one process and one crop a 
full and immediate return can be reaped for every outlay, then 
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that feature in agriculture will have been removed which con- 
trasts most unfavourably with the returns derived from trade and 
commerce. In 1861 these plots were all in Dutch clover; in 
1862 a wheat crop will again be taken, to complete the series of 
experiments. These will abe the subject of future reports. 


The Comparative Effect of Farmyard Manure and Sewage 

on Mangold. 

The object here was to compare the crop produced by farm- 
yard manure with that resulting from a single dressing of sewage, 
from two such dressings, and from two dressings of liquid in 
addition to farmyard manure. 

The soil was a clayey loam with a subsoil of clay or marl; 
it had last grown lucerne, which was prematurely smothered ih 
grass. 

The first lot had manure from the sheep-yards, such as has 
been before referred to, but in this case it contained 70 per cent. 
of water. This was laid on in March. This and the two next 
plots were ploughed at the end of April or early in May, and 
sown about May the 15th. 

The fourth plot had been manured like the first, but ploughed 
in February ; it was then harrowed,’scarified, and rolled before 
the sowing, which took place about May the 15th. The manure 
applied at the rate of 33 tons 10 ewts. per acre was equivalent to 
34 tons 16 ewts. per acre of ordinary manure, as it contained 5 
per cent. less water than is usual. The first ‘dressing of liquid 
was applied June the 9th, viz. 8 tons of sewage diluted with 32 
tons of water per acre. 

The second dressing, given towards the end of June, con- 
sisted of 3 tons 5 ewts. of sewage with 6 tons 8 cwts, of water. 

The plots were weighed in the field eight days after they were 
pulled ae Jaid in small heaps: they had been cleaned with 
more than common attention, so that the distillery of Mitry, 
which bought them, only deducted 3 per cent. from the gross 
weight for tare, &c. ‘The produce was as follows :— 


Weight of Weight of 
Plots. Mangold Crop. ee ae Roots topped ten 
saves per and tailed, oCwt. 
Acre. per Acre. Pp 
tons. cwts, | tons. cwts. 
{1 | Yard manure, 34tons 16cwts... .. .. 28 10 24 17 304 
2 | 1 dressing of sewage, 8 tons 3 ewts. ic 35 6 26 11 29 
3 | 2 dressings, inalllltons6ecwts, .. . 37 «(18 32 15 234 
4 | Yard manure, as Plot 1; liquid manure, 
ASV BES) AdwiasrameAow ean oo. <nateod a) lye 48 8 18} 


These experiments show the special advantage of using liquid 
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manure for roots, and the importance of diluting it when applied 
to growing crops. The yield increases in the following propor- 
tions: 100; 107; 132 : 183. 

If the farmyard manure be valued at 6s. 5d. per ton, including 
all costs, and 3s, 2d. be charged for each ton of liquid manure, 
when applied to the land together with the water with which it 
was diluted, it appears that the yard manure in plot 1 constitutes 
a'charge against the roots of 4s, 6d. per ton; the sewage in plot 
2a charge of 1s.; that in plot 3 of 1s. 14d. ; and, lastly, manure 
and sewage together in plot 4 make a charge of 3s. 4d. per ton. 

It must not be concluded from this, remarks M. Moll, that 
there is any benefit in restricting the supply of manure, because 
other outgoings, such as rent, taxes, tillage, seed, hoeing, are 
chargeable upon the land, whether the crop be larger or smaller. 
I have no doubt that, all costs being included, the crop on plot 3 
was more economically grown than that on plot 2. 

The conclusions to be arrived at from these and similar expe- 
riments, so far as they can at present be drawn, are thus summed 
up by the manager, M. Moll, after remarking on the difficulties 
he had to contend with, from unfavourable seasons, the incom- 
plete state of his apparatus, and the want (now removed) of a 
supply of water for purposes of dilution. 

1. Night-soil alone, applied to crops in full growth during dry 
weather in summer, is always more or less injurious. 

2. It is generally of service when applied during rain in sum- 
mer, but its action depends much upon the amount of rain during 
and after the dressing, the nature and state of forwardness of the 
crop, and the greater or less permeability of the soil. 

3. Applied during drought to pastures newly mown, it pro- 
duces little or no effect until the first heavy rain. 

4, If it be spread on bare ground shortly before sowing, it 
appears to be equal in immediate effect to a similar weight of 
good farmyard manure ; and, applied in considerable quantities 
(say 32 to 48 tons an acre) and on clay soils, the effects will be 
apparent for two or even three years. 

5. Since, however, weight for weight, it contains less nitrogen 
than farmyard manure (‘35 instead of ‘597 per cent.), it follows 
that 59 Ibs. of nitrogen in night-soil will produce as much effect 
as 100 Ibs. in farmyard manure. 

6. The most efficacious mode of application is to mix “ soil” 
with from three to five times its bulk of water, and apply it in 
spring to young plants. 

7. Applied in the above form to beetroot, it produced 26 tons 
11 ewts. of clean roots per acre from a supply of 63 lbs. of nitro- 
gen; whereas common manure, containing 448 lbs. of nitrogen, 
only gave 24 tons 17 cwts. In the first instance each pound of 
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nitrogen produced 935 Ibs. of beet, and in the second only 
124 lbs, 

8. It is, however, probable that the virtue of the night-soil is 
then wholly absorbed, whilst it is generally admitted that only one- 
half of that contained in ordinary manure is consumed by a crop 
of beet. The relation, therefore, between the two manures would 
not be as 935 to 124, but rather as 935 to 248. 

9. It must be added that the quantity of vegetable matter 
already in the soil (the previous crop of lucerne having been 
ploughed in) and the wet season had probably aided the action 
of the night-soil, more than that of the other manure. 

10. Night-soil does not act on all other plants to such a re- 
markable degree as on beet. The experiments made near the 
“reservoir” would lead to the following classification in their 
order of adaptation :-— 

. Beetroot, turnips, swedes, carrots, and cabbages. 

. Hemp and rape. 

. Green forage-crops, especially Italian rye-grass ; maize, 
and sorghum. 

Cereals, 

Potatoes, Jerusalem artichokes, leguminous green crops. 

. Pulse crops. 

11. For all these plants night-soil diluted with water is much 
superior both to farmyard manure, and to pure night-soil, how- 
soever this last may be applied. 

12. The decided superiority of the “tubular system” over the 
barrel and scoop is a necessary consequence of the great supe- 
riority of diluted over pure night-soil. In an economical point 
of view, the latter mode is out of the question if the bulk of the 
dressing is to be increased fourfold. 

13. A serious objection to night-soil as manure for the grasses 
generally, and the cereals in particular, or even for rape, is, 
that when applied in considerable quantities (from 12 to 20 tons 
per acre), it produces rank vegetation, which in a rainy season 
leads to the crop being lodged. 

14. On the other hand, it seems largely to increase the amount 
of nitrogen and minerals contained in green crops, and there is 
every reason to believe that it exercises a like influence on other 
plants. 

15, Farmyard manure, when applied in a liquid form, and 
contrasted with the same amount laid on in the usual manner, 
showed itself far superior the first year, and but little inferior in 
the second. 
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In conclusion, it may be stated that the series of experiments 
will be continued and tested by others, designed to check or con- 
firm the inferences already drawn. 
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Plan for Future Cropping. 


The chief object of the farm is to grow produce for sale at the 
market without reference to the production of manure, so that 
stock is kept only for exceptional cases—for crops that must be 
eaten green, straw that the machine has bruised, or hay that has 
lost its colour, 

It had been designed to appropriate a large part of the farm 
to the growth of hay, because the system of irrigation was well 
suited to this crop; because, the produce being bulky, competi- 
tion from distant regions was not to be apprehended; and 
because the labour required for its management was not. exces- 
sive. But unforeseen difficulties arose. The damp of the climate 
and the prevalence of fogs were specially detrimental to second 
and third cuttings; whilst the first crop grown by irrigation was 
coarse and ill-suited to the market, in spite of the richness of its 
chemical constituents. Moreover, the direct sale of hay at the 
Paris market, though far more profitable, was found to be attended 
with ‘peculiarities not to the taste of a conscientious man.” In 
but few trades, writes M. Moll, is there so much trickery as in 
the sale of hay. ‘‘’To shirt” hay—that is, to wrap up an inferior 
quality in prime hay—is such a common practice in the neigh- 
bourhood of Paris, that he who does not comply with the custom 
will meet with a bad sale, or none at all. On the other hand, 
the real consumer, the horse, is not taken into council; his 
attendant acts as interpreter, and, unhappily, often mistakes his 
own interest for his client’s, and thinks all forage good which is 
accompanied by a gratuity, and none else. If a sale be made to 
a dealer, the terms are less favourable, and the payment less cer- 
tain. Moreover, the labour required must be very promptly 
provided, and that at the busiest season of the year. Hay, then, 
is to be made within but moderate bounds. If the rye-grass 
hay be not very succulent, it may be sold in Paris for packing. 

The position of the farm not being favourable for sheep- 
feeding, dairy-cows will be kept to consume such produce as 
can best be used when green upon the premises. 

Among the crops which will bear the application of rich 
manure, tobacco suggested itself; but this crop, when grown 
with liquid manure, though fine in appearance, will not ‘‘ smoke,” 
and is only fit for snuff; besides, the labour required is costly, 
and the exciseman vexatious. Its growth was abandoned. 

Another crop, suited to irrigation and not expensive as to 
labour, is hemp. Experiments have shown that with liquid 
manure it will grow admirably on a rye-stubble without plough- 
ing or costly tillage, and that it has attained a height of 7 feet 
9 inches ; but then an outlet for this produce must be secured. 
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Flax, for which there is a market, requires much more labour, 
and foes not like strong dressings OF manure, 

Cabbage is another crop which suggests itself. The kind 
made into saurkraut may be cultivated with advantage, it being 

capable of bearing any quantity of manure. The rabbits are its 
great enemies; but string covered with “glu marine” stretched 
in two lines, at 4 and 7} Guches homie ground, round the cab- 
bage-bed, is reported to have protected the plants, with the aid 
of a he discharges from a gun night and morning; but an 
appeal to the law ae 1844 aued the use of the latter, the more 
efficacious defence. 

To market-gardening the want of hands, the competition of 
the rich plain of Vertus, and the uncertainty of the market, are 
obstacles. The vegetable market at Paris is cheaper than in 
the environs. 

As to mangold, it is stated that, though the produce was fair in 
1859 and good in 1860, still the crop was in both cases grown at 
a loss. At the existing price of alcohol, there was a prospect of 
making nearly 13s. per ton, besides receiving back in pulp 60 
per cent. of the weight delivered; and these terms are con- 
sidered remunerative. 

A little spring rape for seed, some few acres of corn, and 
flax grown on a small scale, will complete the programme for 
future cropping. 


Conclusion. 


We will now take leave of this French Experimental Farm, 
with the hope that on some future occasion we may be enabled 
to record, not only its further contributions to scientific agricul- 
ture, but its financial prosperity. If the fixed charges on the 
land for drainage and irrigation press heavily on the account, the 
latter, at least, will, in a few years, clear itself, in consequence 
of the liberal allowance made for depreciation. The proximity 
to Paris, the great extension of that city, the influence of rail- 
ways on its environs, are promising features in this undertaking ; 
so that, when the management has thoroughly recognised, and 
adjusted itself to its position, a profit may be looked for. 

The difficulty of reconciling experimental and _ scientific 
farming with profit has been referred to’ by the manager of 
Vaujours. If any English, Irish, or Scotch agricultural esta- 
blishment can give proof that it has both acted as a pioneer for 
science, and likewise realised a gain, any statement to that effect 
will be welcomed by this Journal as a matter of congratula- 
ition to the world at large. If any single farmer, whose occu- 
pation is remunerative, can point to similar experiments and 
show as clear accounts as these, his name will be enrolled in the 
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annals of agriculture. Meanwhile, our respectful acknowledg- 
ments are due for honest reports of efforts made in this direction ; 
and if hitherto losses have been incurred, whether from inex- 
perience, or from over-luxuriant crops having been smitten down 
by storms, we may hope that ultimately this spirited exponent of 
the tubular system of irrigation— 


“ Per damna, per cades, ab ipso 
Ducat opes, animumque ferro.” 


XVIII.—Report on the Employment of Flemish Manure (Night- 
Soil). Drawn up for the Municipality of Paris, by a Com- 
mittee appointed by the Agricultural Society of Lille, in 
answers to questions put to that Committee by M. Huger, 


Civil Engineer of the Department ‘‘ des Ponts et Chaussées.” 
Translated by P. H. Frere, 


1st Question.—Cawn Flemish manure be employed exclusively — 
that is to say, Can it entirely take the place of farmyard-manure,, 
rape-cake, &c. ? 

On small occupations in the neighbourhood of Lille, Flemish 
manure is often used with profusion, and almost exclusively ; 
but in farms on a larger scale there is rarely an attempt made to 
fertilise the soil with this alone. 

There can be no progressive agriculture without stock, and 
consequently without straw-manure. If, then, the proprictor 
makes use of a considerable proportion of this stable-manure, he 
will do well to apply it in connection with the Flemish, rather 
than to use the latter on one part of his land, and the former 
separately on another. On our farms stable-manure is applied 
to the same soil once in three or four years ; each part receives 
its portion in turn, on the recurrence of certain crops, and the 
Flemish manure is subsequently applied, either at the same 
point in the rotation, or the year following, according to circum- 
stances. On strong lands, especially, it would be unreasonable 
to attempt to found a system of fertilisation upon the exclusive 
use of night-soil. Farmyard-manure is not only valuable for the 
saline and nitrogenised matter it contains ; it also acts admirably 
in improving the texture of clay soils. The straw helps to give 
to the land that porosity without which cultivation would be a 
delusion ; still more, there is no doubt but that the silica which 
it contains is in a state more favourable for assimilation by the 
cereals than that of the natural silicates. 

From the results of direct experiments we are convinced that 
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Flemish manure, employed alone, tends to give to the soil a 
solidity which repeated ploughings would fail to remove. 

On a farm in the neighbourhood of Lille it was thought 
possible to manure the crops entirely with night-soil, two cows 
only being kept to 100 acres of land. During a few years 
things went on tolerably well, but it soon became evident that 
the corn ran to leaf; the stems did not attain their proper 
development, and the yield of corn was extremely deficient. 
The system was changed, and stock introduced on the farm ; 
from that time farmyard-manure was applied to the land, and 
soon the corn-crops became equal to those which are generally 
seen in the Lille district. 

The Committee is, then, unanimous in concluding that liquid- 
manure should not be exclusively used, especially on clay-soils. 
Management so short-sighted would be liable to bring into dis- 
credit this most useful manure, which brings fertility and abun- 
dance wherever it is applied with discretion. Nevertheless, on 
light soils, it may occasionally be used alone, without harm, for 
a few years, and especially in the cultivation of kitchen-gardens. 


2nd Question.—\s Flemish manure suitable to some sorts of 
land rather than to others ? 


From what has been just stated it may be concluded that it 
suits all soils, provided that those which are most heavy receive 
at proper intervals other indispensable dressings. It will be 
understood that it is necessary to carry it out into the fields in 
dry, rather than wet, weather, that the carts may not do injury 
to aN land. The Pane all knows that the porosity of the 
soil is the first essential to all productive agriculture. 

Those of our farmers who make use of. Flemish manure 
always construct near to their fields and on the edges of their 
roads stone cisterns to serve as reservoirs. These cisterns 
measure from 1000 to 7000 cubic feet, according to the im- 
portance of the farm, and would consequently contain from 30 to 
200 tons of water. The manure is brought from the towns when 
horses are not otherwise occupied, and in rainy weather, when 
carts cannot be employed in the fields. It is then stored up, 
and when circumstances are favourable, and the land dry or 
hardened by frost, it is applied to the soil where required. By 
thus mixing meee collected in different places, a uniform 
liquid is obtained of a moderate density, the effect of which can 
be easily calculated. 

We have ascertained by numerous experiments made upon 
the contents of these cisterns that the specific gravity of Flemish 
manure, such as is employed in the neighbourhood of Lille, is 
from 2° to 3° on Beaumé’s gauge. 


Flemish Manure. 319 


By a singular anomaly, the reservoirs for this manure, as 
ordinarily constructed in the open fields, are included in the 
first class of unwholesome works (“ ¢établissements insalubres”’), 
and as such are subject to formalities and fettered by restrictions 
which impede their formation, It is desirable that this rigorous 
law should be modified. Assuredly there is not one enlightened 
agriculturist—not one man of education—who would dare to 
maintain that the reservoirs for Flemish manure are sources of 
unhealthiness. At the worst, they are but a cause of slight 
annoyance to the passer-by at the moment when their contents 
are being taken out ; but this drawback is clearly not worthy of 
serious consideration. 


3rd Question—Can Flemish manure be used for all sorts of 
crops—tobacco, beetroot, corn, rape, flax, artificial grasses ? 


Flemish manure is used in this district for all sorts of crops 
with more or less profusion; and in many cases, if carefully 
managed, it may be applied in large quantities without injuring 
the quality of the produce. 

Tobacco, when grown near towns, is often dressed with an 
abundant quantity of this manure; nevertheless, the Excise 
forbid the use of it, because it is supposed that it tends to pro- 
duce leaves deficient in gum and difficult to dry. It is true that 
by applying, as was formerly very generally done, a profusion of 
Flemish manure between the rows of tobacco in full growth, a 
vigorous impulse is given to the vegetation, which lasts a long 
time. The leaf subsequently ripens with difficulty, and doubt- 
less absorbs a large quantity of alkaline salts, which render it 
“hygrometric.” * But if, on the contrary, the liquid manure 
is applied to the soil before the tobacco is transplanted, the 
leaves will prove of good quality, and the plant shoot vigorously, 
even though it grow in land long accustomed to this course of 
treatment. Thus, with the addition of farmyard-manure and 
rape-cake, about 2900 gallons per acre of this fertiliser may, 
without inconvenience, be used.t There are, indeed, farmers 
who claim to have produced good tobacco-crops by applying to 
the ground destined for the plants as much as from 9000 to 
10,000 gallons per acre, besides the farmyard-manure ; taking 
care that three-fourths of the dressing should be applied in 


* That is to say, retentive of moisture, and an index of the varying amount of 
that moisture. 

+ These figures, as well as those that follow, must only be taken approximately 
—they necessarily vary according to the value of the manure, which the farmer 
calculates with more or less exactness, and with the customs belonging to the 
locality or the particular property. Besides, allowance must always be made for 
the fertilizing matters which remain in the soil, and whose amount depends on 
former crops, and the manures applied to them. 
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winter, and the remaining fourth in spring, before the young 
plants are put in. 

For beetroot, also, the sugar-boilers in general forbid, and 
rightly, the use of liquid manure, especially if applied in excess. 
Nevertheless, near Lille, when the beetroot does not succeed 
tobacco, night-soil is applied, not only before. the sowing, but— 
which is still more injurious to its saccharine properties—after 
it is up. It is impossible to speak positively as to the quantity 
used—the farmer is guided in this by his relations with the 
sugar-manufacturer. If the crop promises to be abundant, it 
will be his object to improve its saccharine qualities, for fear 
he should not find sale for it—and then he manures in modera-~ 
tion. If, on the contrary, the plant is thin, and the demand 
active, he will take the opposite course, and the sugar will be 
made from vile roots, charged with salts, which sometimes com- 
pletely prevent the crystallisation of the sugary matter. 

In the case of beetroot grown for the stock, the farmer may give 
free course to his passion for fertilising, and use liquid manure 
in profusion. This plant is often dressed with a proportion of 
from 4500 to 5500 gallons per acre, and it is not uncommon 
thus to obtain a produce of from 32 to 36 tons of roots per acre. 

It is, at the same time, acknowledged that a moderate quantity 
of Hlemisn manure is not injurious to the saccharine qualities of 
beetroot intended for sugar—provided always that it be applied 
to the soil before the crop is sown, and used in the place of a 
like quantity of rape-cake and farmyard-manure. It may even 
be said that by this plan the germination of the seed is often 
made more regular. 

The seed of the beet has a very slightly developed perisperm 
(or kernel). The young plants, on first coming up, can draw but 
very little nourishment from their mother-store. ‘They are soon 
obliged to have recourse to the nutritive particles deposited in 
the soil; and if these are wanting they droop, and fall more or 
less a prey to insects. If, in the hope of saving the crop, the 
farmer then applies liquid manure, the plants which remain will 
acquire an unnatural growth, the roots will be of bad quality, 
and the crop very defective. 

It follows, then, that for plants so constituted it is reasonable 
to manure before! the sowing. ‘There are, besides, many other 
reasons in favour of the practice. 

Wheat, which follows beetroot, is often grown without ma- 
nure; but if desirable, either in winter or spring, Flemish 
manure may be applied to give vigour to the more weakly part 
of the crop. It must be borne in mind that this manure is a 
most valuable auxiliary to all progressive agriculture. As a 
general rule it is better to apply it before sowing, and with farm- 


Flemish Manure. oul 


yard-manure ; but in any case, if it happens that a portion of 
the crop is in danger, it may often be saved by a moderate 
dressing. We may be sure that, without this auxiliary, agricul- 
ture would present many more chances of failure. 

For the potato, farmyard-manure is ordinarily applied in 
winter, and the land watered, before planting, with 1450 gallons 
of Flemish manure per acre. This last is often used alone on 
small occupations, either before or after planting, in the propor- 
tion of 1700 to 2700 gallons per acre. For this plant, as for 
beetroot, an excess of ‘liquid-manure is injurious. We obtain 
bulbs of good quality, solid and succulent, when the night-soil 
has been applied i in moderation before planting, in conjunction 
with farmyard-manure; and, on the other aah, if Flemish 
manure be used alone, and spread between the rows of potatoes 
when in full growth, both quantity and quality will be de- 
fective. 

As for rape, farmyard-manure is applied at first, and the crop 
is watered with a proportion of 1450 gallons of liquid manure 
per acre after planting, either in winter or spring. 

For flax, farmyard-manure is almost always used, with about 
1450 gallons of Flemish manure. It is advisable to spread this 
in winter, some time before sowing. 

Artificial grasses are watered freely with this manure. On 
the pastures of La Deule it is certain that, applied in winter or 
spring, it destroys noxious plants, such as moss, docks, &Kc., and 
gives new vigour to the grass. 

Turnips, field-c abbages, poppies, gold-of-pleasure, &c., are all 
likewise manured with night-soil. Turnips generally follow 
flax ; when the latter has had no farmyard-manure, it is applied 
to the turnips, and they are watered besides with about 1450 

gallons of liquid manure per acre. This proportion may be: 
doubled if no farmyard-manure be used. ‘They are sown in 
July and August. Cabbages require much manure ;_ besides. 
supplies from the farmyard, they receive often from 2500 to. 
3000 gallons of liquid manure per acre. Stable-manure and 
about “3000 gallons per acre of night-soil constitute the usual 
preparation for poppies. A good crop of corn may follow 
without any further application to the soil. Gold-of-pleasure is 
sown at the end of the month of May, after the land has been 
watered with about 1450 gallons of liquid manure per acre. 

In the use of Flemish manure the farmer must be guided by 
the state of the atmosphere. If in winter the weather is wet, it 
is not desirable to cart over the land ; and the applic ation of ihe 
manure must be put off to a dry season. There is no profession 
in which it is so impossible to act on a fixed plan as in agricul- 
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ture ; external circumstances must always modify the intentions 
of the individual. 


4th Question.—To which of these crops can Flemish manure 
be advantageously applied in the largest quantities ? 


From what has been said, evidently to tobacco, beetroot 
(when intended for feed), artificial grasses, rape, cabbages, and 
potatoes. We must mention also that all through the north of 
France Flemish manure is used in profusion in the cultivation of 
kitchen gardens, and yet our vegetables are certainly in no way 
inferior to those of other countries. Cauliflowers at Dunkerque 
are watered (apatelés*) each with one or two quarts of this 
manure, and they have a wide reputation under the name of 
“choux de Rosendael.” Our asparagus is as delicate, our 
green-peas as sweet as elsewhere, although they have assimilated 
chemical constituents which, from the combinations from which 
they are derived, inspire a foolish repugnance. 


5th Question.—What quantity is it thought most advisable to 
use in the cultivation of wheat? 


As we have already said, it is more common to manure the 
crop of roots or pulse which precedes the wheat than the wheat 
itself. If the wheat follow oats, the soil is often dressed with 
about 1450 gallons of Flemish manure per acre, but this rotation 
is very rare. 


6th Question.—Is it best to use Flemish manure before sowing, 
or when the plant is up, and then by jet? Which is the most 
usual practice ? 


On this head we can only repeat what we have already sug- 
gested. The manure must be applied to the soil according to 
circumstances ; but if there be no practical objection, it is best 
done before sowing. There is no doubt but that the quality of 
the produce is improved by this means ; and, on the other hand, 
Flemish manure applied to plants in full growth, stimulates their 
development to an unnatural extent. Wheat tillers and runs to 
straw, to the injury of the grain; tobacco and beetroot produce 
rank foliage, and the maturity of the plant is delayed beyond the 
natural period. 

The farmers of the North in general hold the opinion that the 
land must react upon the manure, and make it undergo certain 
chemical changes before it will be in a fit state for assimilation 


* The market gardeners in the north calla plant “ apatelé” when a little trench 
made round its root has been filled with one or two quarts of Flemish manure. 
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by the plants. This opinion is also that of the most famous of 
modern agriculturists. 

The Agricultural Committee of Lille, feeling a lively in- 
terest in the public good, cannot too strongly urge the authorities 
to take all necessary measures for furthering the use of night- 
soil in all the rural districts of France. If the great value of 
this powerful fertiliser be taken into account, the childish preju- 
dice which puts an obstacle to its use cannot be too much 
deplored.* 4 

Attempts to distribute liquid manure throughout every section 
of a rural occupation by machinery and pipes are not to be 
condemned. <A considerable outlay at the beginning may often 
save much subsequent expense in hand-labour ; and, besides, the 
distribution is thus effected in a regular manner and in due 
season. At the same time, the Committee is of opinion that 
more may be done towards introducing the general use of night- 
soil in agriculture by starting after the rough and primitive 
fashion of Flanders—that is, by conveying it in carts to the 
fields when the weather is suitable, and spreading it subse-, 
quently by means of scoops, or any other simple manner. The 
farmer unacquainted with the practice of the North would see in 
this an undertaking quite within his means. If, on the contrary, 
he imagines that night-soil cannot be*made use of without expen- 
sive machinery, of which he could never dream of becoming the 
owner, he will abandon all idea of employing it, to his own loss 
as well as that of the commonwealth. 


XIX.—On the Wear and Tear of Agricultural Steam-Engines 
and Threshing Machines, whether Fixed or Portable. 


By Henry EversHenp. 


In this paper an attempt is made to estimate the cost of, repairs 
and other charges on agricultural steam-engines and threshing 
machinery. ‘The costs in question vary largely, according to 
circumstances. We adhere strictly to actual returns and to cases 
that have come within our own knowledge, selecting specimens 
of various results—good, bad, or moderate—in the hope that the 
reader may be able to strike an average applicable to his own 
case, and to establish a reliable basis for calculations as to the 


* Few persons are aware that under the blue sky of Nice the night-soil is care- 
- fully collected to serve as manure. Our new countrymen use it for their vines, 
their orange-trees, their violet-plants, &c., which nevertheless does not hinder their 
oranges from being delicious. their grapes excellent, and their violets from forming 
the delight of their “ ¢/égantes,” and the favourite perfume in winter for drawing- 
rooms and boudoirs. 
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costs of steam-power, whether used for threshing—which is more 
especially considered here—or for cultivation. 


Repair of Portable Engines. 
A 5-horse-power portable steam-engine, belonging to the Right 
Hon. the Earl of Stradbroke, of Henham Hall, Suffolk, which was 
used to do the work of the home farm, including threshing and 


grinding corn, and cutting chaff for a large stud of horses, and 
for farm stock, cost for repairs as follows :— 


1852. 
April 17th. Cost of 5-horse-power engine, 180/. 
1858. Le 8. Camcen oun 
Sept. 29th. Material AS WCC ccna oot My 3, 
Oct. 28th. Fire-bars atl tlio oat DE Le 
——. 115 7 
1854, 
March. Gauge-glass and grummets . O 4b 
June 19th. Ditto Site soon Bbos Weoe woe Maio 9 & 
August. | Gun-metal bearing for crank-shaft .. 3810 0 
November. Fire-bars IAN 9 
<5 Back OPO RZ 
——- 6 27 
1855. 
February. Water-gauge and glass, and grummets 0 5 9 
March. Repairs!) 2. 2 Oa Rt foes: ice) ened pa OMe 
Ps Fire-bars Say visite hath earache yao chen Op ME 
—— 11 14 10 
1856, 
September. An accident. 
$5 New smoke-funnel, brasses throughout, 
new crank, governors repaired 26 0 0 
45 Avicast backiew? soe acy eae ete ase OOM LOL 
35 Flue-brushes .. 5 Sy eee Oe m0 
26) 15 iit 
1858. 
March. Repairs'and: bats, (35 (ose) 22) Spee teh ee OMBLO MCL 
Total cost of repairs in six years .. .. £57 38 11 


Average, 97. 10s. 8d. 
But it must be further stated that in the following year the 
engine required a new fire-box and extensive repairs. 
An 8-horse power portable steam-engine, belonging to Mr. E. 
Cottingham, Dunningworth Hall, Suffolk, gave this result :— 


1858. 
December. Cost of 8-horse-power engine, 235/. 
1859. SE Che ces 6 20h 
February. Fire-bars i eee. Cod (dh O° © 
Novae 2tins sHilte=brushesies Wumects ess, <1) ieeCnOMMROMEEO) 
5 Water-gauge glasses Peres ericy: | Ovi be wee(0) 
December, Adjusting brasses .. () a) 
— 7) als yy ata 


Carried forward .. .. £219 11 
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1860. 
february, 
April. 


Oct. 6th. 
1861. 


Jan. Ist. 
Mar. 30th. 


April 18th. 
Nov. 26th. 


529 


Brought forward .. . £219 11 
Gauge glasses 012 6 
Repairs, &c. Be 210 9 
Do. exhaust-pipe .. 2 i oG 
unnel-joldtie sc) jes) 1<e OL 65.0 
By Od) 
Repairs -. 613 6 
Caulking tubes O10 
Furnace-bars 018 11 
Repairs .. Serle uG 
16 14 11 
Total cost of repairs for three years .. .. .. £2415 7 


Average, 8/, 5s. 2d. a-year. 


This engine is used to thresh, cut chaff, and grind corn, on a 
farm of 1500 acres, nearly all arable, and is used nearly 3 days 


in a week. 


The following are the costs of repairs of an 8-horse-power 
engine, bought October 20th, 1856, worked about 3 days a week, 
omitting fire-bars—which have averaged ll. 15s. yearly for 
S-horse-power engines; and 1/. 8s. yearly for 7-horse-power 
engines, This engine is under very excellent management, and 


belongs to Mr. Willsher, of Petches, near Weathersfield, Essex :— 


1857. 
August. 


”? 


Sept. 10th. 


1858. 
January. 


”? 


1859. 
August. 
December. 


1860. 


January. 
April. 


1860. 


Midsummer. New fire-box and new tubes, smoke-box repaired, &c., 457. 


Le 8. Id: 
Engine looked over, and brasses .. .. 010 0 
Excentric strap broken; new one from 
Lincoln... {Aa WG 
New strap and excentric, with man to 
Hint! eae ck! et ot. Om Ors © 
— 512 
13 new ferrules to tubes, and ies 
repaired .. ao al er) 
8 new ferrules, brasses adjusted . ce Ow 
——- 118 
Wheelwright for repairs of engine shafts 015 0 
Excentric strap (broken) .. .. «» 112 6 
——— 27 
New ferrules in tubes .... 214 0 
Patch put to fire-box, and two new 
Staycbolts) 3 4.0) MMB |... 4 0)40 
——. 614 
Fire-bars Cr 
£23 12 


6 


oo 
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The fire-box of this engine lasted a much less time than 
usual; the cost of repairs up to the time of its renewal was 
ol. 18s. a year. 

We have selected these detailed statements of the costs of 
repairs froma great many similar ones lying before us, and 
which we omit, as they would only crowd the pages of the 
Journal raced giving any additional information. We have 
returns of the cost oe repairs of at least 20 portable engines, 
varying in amount from 4/. to 14/. yearly for an 8-horse engine, 
exclusive of the cost of new fire-boxes. When so much depends, 
not only on the amount of work done, the quality of the water 
used, the care and intelligence of the engineer, but also on the 
inherent difference existing between two engines turned out of 
the same workshop, it is not easy to make an average estimate of 
the cost of their repairs. 

By far the most costly item in this account is the renewal of 
the fire-box, which, with carriage, will cost from 35/. to 45/.; and 
there is no surer test of the treatment which the engine has 
received, than the early and repeated recurrence of this demand. 
I am informed by a friend that his engine—now in its fourth 
year of use—already requires a new fire-box, although it has 
worked but once a week, and been supplied with soft water. 
My friend, however, is not surprised at this, because he has left 
the engine entirely in the hands of a farm labourer. 

An eminent maker informs me that with good management 
the fire-box of a portable engine used 2 days a week will last 
at least 7 years. Several instances of its lasting 10 or 11 
years, when used twice a week, have come within my own 
knowledge. 

To show how much this outlay may be diminished if an 
engine be well attended to and protected from dust and damp, I 
give the following extract of a letter received from the owners of 
a 5-horse-power portable steam-engine, used in an adjoining 
silk-mill, and kept constantly under the care of skilled me- 
chanics :—‘‘ The engine was worked in the mills about 6% years, 
and about 2 days in “the: week during the whole of that period. 
The repairs done to it were not extensive. The tubes at the fire- 
ends were once caulked round to stop leakages, and afterwards 
8 new tubes and 2 new. collars were put in, the cost of the whole 
of which was about 8/.” This statement does not pretend to 
include every item of repairs; but after 63 years there was 
no sign of injury to the fire-box of this engine, showing how 
much: the outlay depends on good treatment and fay ourable cir- 
cumstances. 
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Repairs of Fixed Engines. 

The following were the repairs done to an overhead 10-horse- 
power fixed steam-engine, fitted with extra large boiler for 
burning wood, in 1853, belonging to the Right Hon. the Earl of 
Stradbroke ; 3; price, not including fixing, 350L.: — 


1854. Sigma. eos WSs 1d 
Jan. 30th. Repairs .. : 015 0 
July 15th. Adjusting engine- -slides so Ovals 
3 Water-gauge glass and orummets | O49 
August.  Excentric band repaired 010 6 
+ Furnace-bars .. ; 1 4 0 
——. 8 7 9 
1855. 
March. Repairs ..  . ao Wenge s. Mee Pa RON O 
December. Barsandnew back .. .. .. .. 217 0 
Fe Screws, &c. wet eet ide tabeb oer BOO 
—— 9 6 0 
1856.—Nothing. 
1857 
March. A cast back to furnace and bars.. .. 110 6 
April. Piston taken out andvepaired .. .. 3815 O 
—— 5 5 6 
1858. Bars Wats) 
1859.—Nothing. 
1860.—Same. 
1861. 
July. FREVSITSALOMGISHON WSECs yest faa wreiy wcetieee aeel pe Wal LO 
21. 19s. Td. per annum for eight years. Dy eSB 0 


This is the only detailed estimate we possess, and the gross 
sum happens to be heavier than in any other return, On the 
whole we believe that 3/: per annum for the first ten years will 
cover the cost of repairs of an eight or ten horse fixed engine, 
well managed, and used as often as it is likely to be required on 
any large farm. At the end of that period the cylinder will pro- 
bably require re-boring, and a general repair of the engine and 
boiler will be needed, vat a cost of about 40/. 

In order to ae the proper charge for repairs and depre- 
ciation we must know how long the engine will last. Supposing 
the process of repair to be repeated, it is difficult to assign a limit 
to the duration of a well-made engine, simple in all its parts as a 
non-condensing engine is now made. We shall, however, for pur- 
poses of calculation, suppose that at thirty years old an eight-horse 
engine is worth 50/. with its fixing, and that besides the outlay 
of 3/. a year for lesser repairs it has in its tenth and twentieth 
years received a thorough repair, as before referred to, at a total 
cost of 80/. The Penal charge will thus be raised on dhe average 
of thirty years to 52. 13s. 
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It remains for us to put a value on such an engine when thirty 
years old, and practically such valuations are of rare occurrence. 
If we estimate that an outlay of 40/. will again be required for a 
general repair, and put a value of 50/. on the engine as it stands, 
we arrive at the total sum of 902, or less than isa price for an 
engine nearly as good as new. We have known a fifty-horse- 
power condensing engine working at fifty years old, and said to 
be “as good as new.” 


Interest and Depreciation. 


We must now attempt to arrive at a specific charge for the 
depreciation of a portable engine, however open to correction, 
waremath to debit the account for threshing. 

As to the value of a portable engine ten years old and out of 
repair any one who has had sucha one to sell must have found it 
a most unmarketable article. Let us suppose it to be worth 40/. 
The original cost of an eight-horse- ~power engine having been 

2302., the depreciation of capital so invested (reckoned at 5 D. per 
Lewy a is 26/. 13s. per annum ; namely, 2/. per annum, the interest 
of the 40/. which the engine will be worth at ie end of the 
period, and 24/. 13s., the value of an annuity (calculated at 5 
per cent.) which could be bought for ten years for the 1901, the 
sum supposed to be sunk.* 

But besides these charges there are certain other contingent 
expenses to be taken into account, such as buildings and shafts, 
straps and covers, which we shall include in the account of the 
Threshing Machines! 

An eight-horse portable engine requires a howe 12 feet wide 
by 20 feet long by 10 feet high up to the plate ; the roof should 
be of galvanized iron ; total cost, including large folding-doors, 
eaves’ trough, paving, od tank, 302, which ape 7% per cent. per 
annum comes to 2/. 5s. 

The building for a fixed engine should be of a somewhat more 
substantial See, costing Sabon 40/., and to this we add the 
cost of building the chimney-shaft (40 to 45 feet high, and made 
square for the Seale of economy), setting the boiler, foundation 
for engine, Kc., bringing the total cost to 120/. This estimate 
applies to the Eastern Counties; in the North it would be lower, 
and in the South rather greater. The rent for this building at 74 
per cent would be 9/. 


* Tn this calculation both interest and depreciation are included.—P. H. F. 
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Table showiug the probable Cost of Repairs and Depreciation for portable 


Horse-power. 


Steam-Engines. 


Supposed | Amount of Depreciation 
Price Value in and Interest per Annum for 
10 Years. 10 Years. 
£. £. Live: Scivns ger aed beseech Se 
165 30 17 10-F 1 LO;= 19) 16 
180 30 19° 9-7) 10 = 20) 19 
200 35 DAUR og Pas 1m 
215 40 22:12 -- 2, O= 24 12 
230 40 2413+2 0= 26 13 
290 | 50 31 2+2 10 = 33 13 


Amount of 

Repairs per 

Annum for 
10 Years, 


“3, 
10 
10 
11 
11 
11 10 
13 10 


cocoon 


Charge for Engine-Shed, 2/. 5s. 


Cost of Repairs and Depreciation for fixed Horizontal Engines. 


Horse-power. 


wNOonanm 


Supposed Amount of Depreciation 
Price. Value in and Interest per Annum for 

30 Years. 30 Years. 3 

2: Ei Zl Sree es. Ss fan 8s 

120 30 2 16-1 10>" 7, 46 
160 35 SF ierly U5 Oates 
200 50 914-2 10=12 4 
240 60 LP 16-3) 0 = 14 16 
280 70 13 12+-310=17 2 | 


Amount of 

Repairs per 
Annum for 
30 Years, 


Arr xnrP 


Rent of Buildings, 91. 


Repairs and Depreciation of Portable Threshing Machines. 


Mr. Willsher’s eight-horse-power finishing machine, bought in 
1356, has cost :— 


1856. 
October. 

1857. 
Nov. 27th. 
December. 


1858. 
November. 
1859. 

August. 


1860. 
April. 
Midsummer. 


2. Saas 
Straps and thongs.. ..  .. 26 0 8 6 
New brasses . pee ae Ondal 6 
SLU) OSS SUS MNES mmeS 55 acs eae oe Ko) 
—— 104 
Machine overhauled, new brasses, and straps .. 215 9 
Machine overhauled, nearly all new brasses, new 
straps, and repairs .. Ae Ac 6 18 
Straps and brasses 3 PO 
Thorough repair, new beaters, new con- 
cave, new shaker and spindle-screen, 
spindle, is &c., straps, and 
(PAlDLIND” (--nueeeemrae es 3110 0 
——— 3411 0 
91. 2s. 9d. a-year for five years. £45.13 7 
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His seven-horse single-blast machine has cost :— 


eS: 
1854, Straps, &e. ms 012 9 
1855. Brasses and straps, repairs a 4 3 0 
1856. Shaker-brackets, straps, brasses, &e. : 411 0 
1857. Machines overhauled and general repairs, renewal of 
brasses,Wic. ..  .. Sect Opa L 0) 
1858. New drum and concave, general repairs, painting, g, and 
wearing parts renewed .. : 2 Oo, 10 
1859. Straps, &. a meri Oke rys G 
1860. New brasses and straps, repairs by carpenter, &e. of) Omlifig 10 
1861. Machine overhauled, new wearing parts, &e. 918 6 
82. 2s. Td. per annum for eicht years. £65 0 9 


The average of our returns is from 8/. to 13/.a year for an 
eight-horse-power single-blast machine working two days a week. 

Besides the items given there is the cost of driving-straps and 
of waterproof covers for both engine and machine. The cost of all 
these depends entirely on the care taken and on the amount of 
exposure to wet. Either a cloth or a strap doubled up wet will soon 
be spoiled. We have known a good strap, costing 5/., last three 
years with pretty constant work, but a neighbouring letter-out of 
machines estimates his expenses in driving-straps for one machine 
at 4/. a year, and in waterproof covers at 2. 

Finishing machines, constructed with a double, or often a 
treble blast, have aren numerous bearings and driving-str aps, 
and are so complicated, that the cost of fr repairs has been in 
some cases enormous. Consideri ing the extra power, or the slower 
feeding, which they require, and “that corn can be finished by 
hand for 1d. per quarter, we doubt whether their employment 
is generally economical. 

At all events they require to be simplified, and improvements 
such as those of Messrs, Garrett and Son, who obtain a blast of 
air by a fan fixed to the drum spindle, deserve notice and encou- 
ragement. Mr. J. C. Willsher has also, with the same object, 
ine ely patented an arrangement for diag ing the shakers and 
cavings-screen, either w aii or without a Hddies box and corn- 
screen, from one crank spindle and with one strap. Messrs. 
Clayton and Shuttleworth have also introduced a new elevator, 
consisting of spades or scoops fixed on the same spindle as the 
blower, which by revolving rapidly throws the corn up into the 
second dresser and awns the barley, or chobs the wheat, so as to 
dispense with the straps of the former elevator and barley-awner. 
Messrs. Ransome’s adjustable rotary screen, though ingenious, 
can hardly be classed among those novelties which tend to sim- 
plify the machine. 

A survey of the vast amount of ingenuity which has been 
directed by different makers to the working parts of the machine 
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—the drum, beaters, shakers, riddles, and more recently to the 
elevators—creates the impression that no one maker can claim 
unrivalled superiority over the rest in every respect, but rather 
that a much better machine would result if the good points in 
each pattern could be combined together. 

None but machines by the best makers should ever be 
selected, however tempting a bait may be held out in other 
quarters by a lower price. Competition has lowered the prices 
to a level which will not admit of further reduction without the 
substitution of inferior workmanship ; and this, whether a steam- 
engine or so simple a machine as a turnip-cutter be in question. 
Inferior workmanship will always prove the dearest in the end. 
Among other reasons for buying first-class machinery may be 
mentioned the importance of having the wearing parts properly 
numbered, so that they can be fixed by a common smith. The 
best makers take care to provide these for their customers ; others 
may expose you to disappointment and expense for want of this 
provision. 


Depreciation of Threshing-Machines. 


We have seen the portable single-blast machines working well at 
eight or ten years old: to be sure some of them had been nearly 
re-constructed and paid for twice over in adopting the various 
improvements introduced since they were first built in the early 
days of portable threshing-machines, Considering that all these 
improvements have brought them much nearer perfection, we 
may safely allot to the single-blast machines a duration of ten 
years, and to the double-blast that of eight years. We shall 
suppose them to be worth 10/. to 20, according to size and 
first cost, at the end of the time. We refer to such machines as 
are used two days a week, and at the same time well managed. 
With less work they would of course last longer. It would be 
a very large farm to find work for a machine even once a week ; 
but in common practice, when not fully employed at home, they 
are sent out to earn some part of the purchase money ; and this 
is obviously good policy in the case of a machine liable to be 
superseded before it is worn out. 

Fixed barn-works are used far less often, since it is likely that 
not more than 2000 quarters of corn will be brought to the same 
spot in one year, and generally much less ; yet even this quantity 
would only employ the machine once a week: the repairs will 
therefore be far less considerable. The wear and tear of a machine 
firmly fixed and quite level are comparatively small ; since it is 
always in the dry, the charge for the waterproof cloth may be 
omitted, and that for the driving-strap reduced to 15s. Any heavy 
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expense in repairs or renewal of the parts, such as the drum or 
concave, ought not to occur for many years after erection ; and 
the usual wearing of brasses, and straps, and other small items of 
expense, ought not to exeeed ol. a year for a term of 14 years. 

We make the following extract from a letter of Mr. John 
Sowerby, jun., of Beelsbey, who has two barn-works—erected in 
January, 1856, and November, 1857—which thresh the growth 
of 400 acres of corn a-year:—‘* The barn-works have cost for 
repairs, about 3/. 9s. 6d. for one of them until July, 1857, and 
for both barn-works from that time until December 31, 1861, 
about 91. 6s. 5d., besides 14s. 6d. for a set of knives for the barley- 
awner. ‘They were not looked over last summer, but are in good 
working order.” This is only 1/. 3s. 9d. per annum for each, for 
four years. 

There is, however, a liability in this, as in the portable machine, 
to outlay in introducing modern improvements into the working 
parts; with this in view the machine should be made as simple 
as possible, and the dressing apparatus should be separate. 

As a basis for calculations in our attempt to estimate the 
exact amount of depreciation, we will suppose the fixed machine 
to be worth 10/. to 801. at fourteen years old; it will probably 
be worth more, but the valuation ought, on principle, to be low, 
for it will be remembered that our charge of 3/. a year for 
repairs has not provided for effecting any heavy item of renewal 
or improvement. 


Table showing amount of Repairs and Depreciation for Portable Threshing- 
Machines—Single- blast. 


Supposed Amount of Depreciation Roi ae 
Horse-power. Price. Value in and Interest per Annum for Te Maion 
10 Years. 10 Years. 10 Years, 
£. £ wm Stent bic Coie). Hea Sb 
4 85 10 914+010=10 4 8 O 
7 100 10 AS SCO Mops ey 5.0 


Repairs, §c., for Portable Threshing-Machines—Double and Treble Blast. 


5 95 10 13 O+-0 10=13 10 10 0 
7 110 15 1412+015=15 7 12 0 
& 120 20 15 4+1 0=16 4 * 14530 
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For fixed Threshing-Machine to finish the Grain for Market. 


Supposed Amount of Depreciation Amount of 


Iorse-power. Price. Value in and Interest per Annum for peisen a 
14 Years, 14 Years. 10 Years 
£. | es Eiore,. | Satsaarce ny. cand: 
il 120 20 10 2 OS 2 370 


Repairs, Se., of fixed Threshing-Machine with separate Dressing Apparatus 
and Elevators. 


See 140e fer so fe SR 1 Sorta | he .0 


For fixed Threshing-Machine—Single-Blast. 
5 | 80 | 10 | % (0--0nkO' = 7%) 10 2 10 


Cost of Threshing.* 


Since the cost of maintaining a 7-horse-power portable engine 
amounts to 35/.12s., and of a 7-horse-power single-blast machine 
—including 3. a year for driving-strap and waterproof cover— 
to 24/. 2s., the number of days each is used in a year must be ascer- 
tained, in order that the proper proportion may be charged to 
each day’s work. Our calculations have been made on the sup- 
position that the threshing is confined to the work of one large 
farm ; if the engine is let out, a different estimate must be made. 

The following are the average quantities of corn threshed ina 
day of 10 hours by a 7-horse-power portable engine and single- 
blast machine, in use 3 days a week on an average, in a good 
district in Essex. 

The owner of this machine found that an 8-horse-power engine 
and finishing machine averaged about the same amount of work 
as a 7-horse-power single-blast machine, for the years 1860 and 


* It may be interesting to note the latest prices for threshing by flail, on a large: 
farm in Surrey :— 


Prices for 1860. Prices for 1861. 
s. d. Sade 
Wiheateessn 7.) 49 OF petquattersures u--514 (0, ‘perquaxters 
IMGs oo = oo O) Ae Sole ot ae ham) 55 
Gre os 10 Sgt Oa eee ae oe 
Peas no ode wee) 40 <« ae 62 «638 55 


My informant states ‘‘ the price for labour has risen considerably in this neigh- 
bourhood during the last few years. The price for wheat threshed would, a few 
years since, have been Gd. or 8d. per quarter less than in the last two years. 
The present labourers want to work less and to earn more than those of the 
last generation.” 

This sounds like the knell of one of the departing customs of our fathers. 
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1861; the average quantity of coal, costing 18s. per ton, used 
for the former was 8} cwt., and for the latter 74 cwt. 


Expense of a Days Threshing by Single-Blast Machine, estimating the 
Fingine to be used‘ on the farm once a-week, and the Machine thirty 
days a-year. 

Crop of 1860 (a wet harvest) :— 


Reaped wheat, 46 quarters, at 1s. 9d. per quarter. 
Mown ditto 38 ,, 2s. 1$d. 

Barley BS! iy5 2s. 53d. 
Oats 50, 3 ee 1h. 


Crop of 1861 (a fine harvest and average crop) :— 
Reaped wheat, 52 quarters, at 1s. 63d. per quarter. 


Mown ditto 46 ,, 1s. 9d. a 
Barley AQ es. 2s. - 
Oats iia) aa, Is. 53d. > 


Details of Cost by Single-Blast Machine when worked in the Field, and 
Straw left stacked on the spot. 


s. d. 
1 engineer Sai, cog! Usieey apn, Yeah). oes oa OL 
1 feeder Beene ceed vay seu cea aoe ce ee OL 
2 to supply, &e. a0 
8 on stack .. 2 6 0 
1 to shake straw 2, 0 
1 to pitch ditto Be ies! ate ae re XO) 
3 to stack ditto Sip. came $50 Sage ose keeee Ee 620 
1 carting water and coal .. : nh ge 
1 horse ditto : Zeng 
2 men to load and carry corn .. 40 
1 to drive . (OE 
1 horse 256 
3 to move and carry “chaff Pand | cavings to barn bistro) 
1 horse ditto 2, Ge Geis 


bo 
bo 


Depreciation and repairs of engine, supposing it to be used on 
the farm oncea week Ome 
Depreciation and repairs of machine, 30 days a- ~year—with say 
3l. a-year for driving-strap and waterproof covers 
Oil and 73 cwt. of coal os.) Se ee 
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oO 
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= 
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Cost of Threshing with Double-blast Machine. 


Labour as in the case of the 7-horse power single-blast machine 
Depreciation, &c., of an 8-horse power engine .. 

Depreciation of machine cab) ere 

Oil, and 8? ewts. of coal .. 
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Expenses of a day’s work of a 4-horse-power machine estimated as before. 


Crop of 1860 :— 
Reaped wheat, 30 quarters, at 1s. 11d. per quarter. 


Mown ditto 20 ,, 2 10M, 

+ Barley ARE 2, ; 2s. Gd. 5, 
Oats aOR! 5 Les lila: - 

Crop of 1861 :— 

Reaped wheat, 36 quarters,* at 1s. 7d. per quarter. 
Mown ditto 30 ,, Use lal. 5 
Barley 2am 2s. O3d. = 
Oats 15 Is. 73d. rp 


Coal used, 5 cwt. a-day. 


Details of 4-Horse Power Machinery, as in the former case. 


CURING DMN. SO kscr staunch fas ser des: . osesmaene’ 
l feeder .. 

1 to supply ditto 

2 on stack 

1 on straw-stack 

1 to pitch ditto 

1 to move corn and load it 

1 horse ditto 

1 to drive .. 

1 to rake chaff and cavings, and help load 

1 to drive ditto to barn and fetch coal and water 
1 horse for ditto .. 


DER RFONNNNFNWWS 
OPOMRBOOOCSCOANSE, 


Depreciation of engine 
machine 
Oil and ‘coal, 5 ewt. 


COR’ 

He 
owe sTA 
ARIS 


| ° 


LAT 6 


To these average results it may be interesting to add the parti- 
culars of two trials made by the writer on January 21 and 
22, 1862, with a single-blast machine, made in 1854, driven 
by an 8-horse-power engine, made in 1856, by Messrs. Clayton 
and Shuttleworth. On the second day we threshed of mown 
wheat 10 qrs.; of straw, 61 cwt.; of cavings, 44 cwt.; of chaff, 
7 cwt. per hour. The crop was not heavy, only about 4 qrs. per 
acre. This gives 25 acres threshed in 10 hours, yielding 100 
qrs. of wheat, 304 tons of straw, 5 tons 7 cwt. cavings and chaff. 
This was a larger proportion of cavings and chaff than that 
obtained at other trials. 


* forty-four quarters was the maximum in one day. To each of these estimates 
we must add 43d. per quarter for incidental expenses (see p. 336), and in the case 
of single-blast machines 23d. per quarter for dressing twice and measuring. In 
practice it is usual to dress once and re-measure, even after the so-called finishing- 
machine, partly to get a uniform sample, and partly to improve the dressing and 
obtain accurate measure. 
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The number of men and lads employed was 19; they had a 
short distance to carry the straw: 12 ewt. of steam-coal were 
used, 

On the first day we threshed 8 qrs. of barley an hour, having 
five men on the stack and two on the stage to supply the feeder, 
and the machine could certainly have home faster feeding if the 
men on the stack could have delivered the straw faster The 
corn, in a day of ten hours, would have amounted to 80 qrs., 
the straw and cavings to 234 tons, and the chaff to 1 ton 1 ewt. 
The crop was only 5 qrs. per acre, and the straw Jong and 
coarse. 

The number of hands employed, including two lads, was 
twenty-one. The costs, with these maximum cess adopting 
our former calculation, would be 1s. per qr. for the barley and 

93d. per qr. for the wheat. 

“But we have not yet stated the whole of the expenses of 
threshing in the field, which include the cost of removal, of 
clearing up, and of fateh the stack ; and for purposes of com- 
parison with threshing by flail we ought also to bring the straw 
to the barn or yard. Seemarale may “probably fake “awe horses 
and one man a quarter of a day on the average every time the 
machine is used, and cost say 3s. 4d. ; clearing up, one horse 
and a boy, 3s. Ad. ; thatching, at 6d. per square, "Ass for 15 tons 
of straw, a fair day’s threshing, carting home the same quantity 
of straw, 7s. 6d. These expenses of course vary with the 
site of the stack, the convenience or otherwise of storing, and 
the care taken of the straw, and the attention or neglect of neat- 
ness in the stack-yard ; on the whole we believe them to be no 
more than the average. It will be seen that they add 18s. 2d. 
to the expenses of a day’s threshing, or 44 per qr. at 48 qrs. per 
day, to the cost of separating the grain from the straw and chaff 
and of carrying each to the barn. 

Portable straw elevators may be referred to as a means of 
assistance in certain cases, though their price and cost of 
removal precludes their being used with economy where 
labourers can be obtained at 2s. per day. The cost of one to 
deliver straight is about 50/., or to deliver at any angle, about 
60/., varying according to lone: Their sale has Leet almost 
entirely confined to districts sitens labourers are scarce.* 


* JT do not concur in these remarks. I first bought one straw-elevator to accom- 
pany one of my machines, and found it so useful and so much approved, that I 
have since purchased another ; but the price charged seems to me too high for so 
simple a machine. Messrs, Ransome’s new iron elevator, which packs into the 
threshing-machine, will probably act very well in careful hands, but hirers are 
too often hasty and unskilful.—P. H. F. 
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Threshing ly Fixed Machine, Eight-Horse-Power. 


rn er UE 
Depreciation and repair of engine puEponna | 071 
it to be used once a week re 3 

Do. Do. Machine, 30 days a year 0 9 4 
Oil and 8 ewt. of coal OF 9) 50 
Interest on building (proportion of £ £9) Ovo 
Do. on elevation and shafting, £50 ORS .0 
Labour (as previously detailed) i @) 
oe alk AS 


The last item includes eight horses to cart the crop from the 
stack, and eleven men and boys. The straw is carried into the 
straw-rick by elevators consisting of an endless web, which may 
be put up at the expense of from 10/. to 20/., according to length. 

On farms where much straw is used for feeding, the expensive 
process of cutting it into chaff may with very erent economy be 
carried on at the time of threshing. Ten tons di chaff may be 
cut in a day, and supposing from 12 to 15 tons of straw to be 
threshed, the remainder is stored elsewhere. The cost of chaff- 
cutting by steam power has been recently estimated in the 
Journal at 6s. per ton, which we consider a fair average price ; 
but in this case it is cut at only the cost of the extra coal, and of 
the two men to “ yelm” the straw and feed the machine, the straw 
being brought to it by the web, and the chaff either falling into 
the store-room or being taken there by the exhaust tube. To 
enable a smaller engine to do this double work the threshing- 
machine may be fed slower than usual with economy. It takes 
four or five horse-power to work the chaff-machine, but the so- 
called eight or ten horse-power engines give at least half as 
much power again as their name implies. 

Mr. Jonas’s practice, when both cutting chaff and threshing, 
is to apply the power to a strong extra shaft fitted to the front of 
the threshing-machine ; from two pulleys affixed to this shaft both 
the drum and the chaff-machine are driven; in this manner no 
extra strain is put upon the drum-shaft. By these means the 
whole of the cost of stacking, and afterwards bringing the straw 
to the chaff-engine, is saved. It is thus cut and “stored at very 
little more expense than the cost of a few extra cwts. of coal for 
the engine. ‘The credit of these really practical and economical 
arrangements is due to Mr. Maynard of Whittlesford. Mr. Jonas 
showed us a barn in which he was in the habit of storing the 
produce of nearly 100 acres of straw cut into chaff, and well 
trodden; and since the chaff, when well salted and trodden in a 
dry place, heats slightly and improves with keeping, this method 
of storing may be recommended as a means of getting rid of the 
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accumulation of the straw about the premises at certain seasons 
of the year, 

It may be useful to know how much chaff, well trodden in, 
will go into a certain space: one of our own chaff-houses, in 
which we have tried the experiment, is 35 feet long, 153 feet 
wide, and 11 feet high. Its content is therefore 5967 cubic feet, 
and it holds 193 tons of wheat-straw chaff, = 306 cubic feet per 
ton. Eight acres of mown wheat-straw, of last harvest, rather a 
heavy crop, weighed exactly 12 tons, and occupied a space, when 
trussed and stored in the straw-rick, of rather more than 12,000 
cubic feet. In round numbers, trussed wheat-straw occupies a 
space of 1000 cubic feet per ton :—more, if stored loose and un- 
trodden ; less, if well trodden with horses: cut into short chaff 
and well trodden, it takes less than one-third of that space. 

The combined arrangements for threshing and cutting chaff 
at the same time, are becoming. all the more practicable from 
the increased power of the engines in common use. In 1851 
the average of the portable engines made by Messrs. Clayton 
and Shuttleworth was five-horse-power, and in 1855 nearly 
seven-horse-power. And as the question of steam-ploughing 
becomes more and more one of practical utility and economy, 
there is no doubt that the larger engines will be the most 
desirable upon farms. 


Gosfield, Halsted. 


XX.—The Present State of the Sewers and Water Supply of 
Paris. By P. H. Frere. 


ENGLAND may well look with interest to the changes made or 
contemplated in France for the disposal of that town-refuse which 
is a possible source of wealth, but, if ill dealt with, a certain cause 
of annoyance ; and indirectly its Agriculture is concerned in the 
result. With us, to a certain extent, the die is cast ; the contents 
of the closet have penetrated, with the kitchen refuse, &c., into 
the common sewer, into which they are washed by an unre- 
stricted supply of water. To set upa wall of separation—to limit 
the amount of dilution—would in themselves be steps of extreme 
difficulty, because in one sense retrograde. Paris, on the other 
hand, is still, in the main, uncompromised. That city is in a 
state of transition; generally the old-fashioned pit still exists, for 
the most part unsupplied with water; but a large water-supply 
has been procured for houses of the better sort. But even then 
the soil-pit still remains wholly or partially separated from the 
common sewer, and the question still is to be decided whether 
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this separation, whole or partial, shall be maintained ; and con- 
sequently whether the night-soil of Paris shall retain, as hereto- 
fore, all its solid and liquid constituents, or only the former ; and 
again, to what extent these fertilisers shall henceforth be diluted. 

After the great works undertaken to procure a water-supply 
from the Seine, from the Canal de !’Ourcq, and from the great 
Artesian well, every householder who is willing to pay the rate 
can have a supply of water for water-closets as well as other uses. 
The water company, however, endeavours to regulate and limit 
the supply contracted for, by making only such an aperture as 
will allow the amount paid for to pass in a continuous stream into 
an inner cistern in twenty-four hours. The following is the 


estimated rate of consumption :— 
Litres. Gallons. 


NGUARMATIRG, | teases, vet ic, Piste satabeGns <6) a gO 63 
PRE CALRIGUC? wah Gey Ve ogiak | oe ice Pee. we gO 163 
PPMHOISEON COWS WC Fess cate Kee og LOU 22 
Pa, PWwaber=ClOs6t S02) Gk Book ERE va HO 162 
», garden or court, per square metre (104 feet) 5 1 


A contract may be entered into for 500, 1000, 1500, &c., litres 
per day, for an annual payment of 60 fr. for Seine water, or 50 fr. 
for Ourcq water, per 500 litres (110 gallons). The use of the 
water-closet is then inaugurated ; how is it henceforth to be regu- 
lated ? 

The builder who contemplates making a house must commu- 
nicate to the Board his plan of operation ; the choice open to him 
will depend on the locality. The new Boulevard de Sebastopol, 
with its costly and magnificent system of sewers, is the type of 
the new regulations. If the house be in that quarter, a separate 
pit must be provided for the soil; but it will be so connected 
with the main sewer that the nightman will have access to it 
therefrom, and without entering or disturbing the dwelling will 
first deodorise and then let off the fluid into the sewer, and after- 
wards convey away the solid “soil” through a passage in this new 
subterranean town to the cart, and to the reservoir. Otherwise, 
by another plan under consideration, the soil, &c., would drop 
into a cylindrical cistern, divided yertically by a perforated 
metal screen or sieve, through which the fluid percolates of itself 
into the sewer. In either of these cases the fluid elements are 
lost, and if these contain the higher percentage of nitrogen, the 
loss may be much more than pro ratd. 

It remains to be seen whether, since this magnificent network 
of drains has been already organised to retain the fluid as well 
as solid excrement, and other means have been provided for dealing 
with the soil, it will pay by enlarging the pits, emptying them 
more often, and restricting the supply of water used in the closet. 
One important step has been taken towards this end. A tank 
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fitted to a railway-truck, containing 6 to 10 tons, has been made 
and exhibited in our International Exhibition, which will be con- 
veyed for 60 miles on the Eastern Railroad at a charge of 2s. for 
6 tons. The present “ night-soil,” when delivered in “hungry y, 
champagne, is valued at 8s. per ton. If then the ‘“ soil” retain 
anything like its old strength, its value to the farmer will leave 
a large margin to pay for its transport along the subterranean 
street to a reservoir at the railway terminus. but if there be a 
great dilution, and many small sources of supply have to be 
visited and tapped’in succession, the costs of removal will roll 
up, until this “gold may be bought too dear.” 

At all events those philanthropists and philosophers who long 
to see the circle of reproduction completed by the restoration to 
the field of all the human feces which contaminate our great 
cities, must cast a curious and anxious eye to the magnificent 
new Preach suburb, where, if anywhere, their views may be eco- 
nomically realised, ipeesuee a solid foanderion has been laid, and 
there aré means and appliances for the distribution, which ‘only 
wait for one or two connecting links. In other quarters of the 
town practical improvements have been introduced, by which 
the carts are filled at night by means of a joint and hose fastened 
to an opening in the pit, so that it is emptied from the street by 
suction. The loaded cart then proceeds to the dépotoir, or sink, 
from which the deposits are propelled by a steam-pump cheaneen 
a tunnel 7 miles long, to an opening cut in the Forest of Bondy. 
Here they are either desiccated and made into poudrette, or 
shipped by barge-loads along the Canal de l’Ourcq to Vaujours 


and elsewhere. 


THE WATER SUPPLY OF PARIS. 


For centuries the supply of water for Paris has occupied the 
attention of the French Government. Philip Augustus erected 
the first fountains ; his successors and the municipality organised 
in the squares and open spaces supplies of water drawn from the 
northern springs. Marie de Medicis, restoring a Roman aque- 
duct, led in the waters of Arcueil. In the reign of Louis XIV., 
pumps were placed by the bridges of Notre Dame and the Pont 
Neuf, to raise the water of the Seine. <A century later similar 
works were set up at Chaillot. But they all turned their backs 
on drains, and sewers and their contents, leaving the sun, the 
rain, and the river to settle those matters. 

Water which had served domestic purposes ran in streams down 
the streets in mid-channel, and either joined the Seine on the 
south, or on the north the ditch of Ménilmontant. This ditch, 
when its exhalations began to threaten the health of the neigh- 
bourhood, was paved on vaulted, and converted into the main 
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sewer which encircled the town. The outscourings were allowed 
to run into pits in the open fields ; and the night-soil collected in 
the pits underneath the houses was taken away by night, to be 
thrown first into the charnel-house of Montfaucon pell-mell with 
the bones of criminals, and afterwards into the empty plaster- 
pits of Buttes Chaumont. Such was the system which survived 
to our own times. We may add, that from the sixteenth century 
the gardeners who cultivated the marshes of the Temple, applied 
to their land the sweepings and straw-manure of the town; and 
when Paris, spreading daily, ejected them from within its bounds, 
by means of this same manure they converted the plain of Vertus 
into a garden of inexhaustible fertility. Bridel, too, about 1780, 
formed the idea of solidifying, by drying, the thick liquid in the 
basins of Montfaucon, and manufacturing poudrette, by which 
the first company of adventurers was enabled to pay a rent of 
22,0002. and reap a handsome profit. 

The sanitary reform of Paris dates from 1830. The com- 
pletion of the Canal de ’Ourcq, which delivers 100,000 tons of 
water, at a level of 27 yards above the Seine, altered the whole 
state of the town. ‘The principle was adopted that a group of 
houses constituted a block (éot), to be scoured by a stream of 
running water, and provided with a water-post (borne fontaine) 
on a high level, and a sewer’s mouth below. An end was thus 
put to the torrents of filth which had hitherto deluged the streets. 
These were relaid in a convex form, skirted by foot pavements ; 
and under all the main thoroughfares waterpipes and drains were 
laid. The management of the night-soil underwent a like change, 
M. Mary was so adventurous as to propose to construct a syphon 
7% miles in length, terminating in the reservoir of Bondy, for the 
purpose of emptying the pestilential pools of Montfaucon. This 
scheme was unprecedented, and apprehensions were entertained 
that the pipes would become choked by the pasty matter. After five 
years’ opposition he gained his point, and the construction of the 
“* dépotoir” was the result. This work consists of an assemblage 
of cisterns, into which the produce of each night’s carting is 
emptied. The contents are then forced by a steam-pump through 
an iron pipe to a clearing of 75 acres made in the middle of the 
Forest of Bondy, well out of reach of Paris and its atmosphere. 
M. Mary calculated that this pipe, which traversed the market- 
gardens of Noisy, might furnish liquid manure, to be sold at a 
cheap rate at convenient stations. But the practice of buying 
town-sweepings and stable-manure was so established that, until 
1850, night-soil was overlooked; nor was any attempt made to 
introduce its use in the environs, prior to the experiments which 
led to the establishment of the farm of Vaujours. 

About 1850, the introduction of railroads gave a new impulse 
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to the improvements of Paris. Traffic of all sorts was increased 
tenfold, and, as a consequence, streets required to be widened, 
and ine Ww hole town, as it were, re-organised. Then it was that 
Government came forward and sketobed the plan, which is 
realised in the magnificent city such as it now stands. 

Two great lanes intersect one another at right angles, so as to 
form a cross—an idea of the time of Philip Augustus: the one, 
the Rue de Rivoli, runs parallel to the river; the other, the 
Boulevard de Sebastopol, comes sloping down eee the hills on 
the north, and again rises to the south. On the latter line 
sanitary arrangements have been comprehensively planned and 
carried out. We find a complete subterranean town, provided 
with vaulted thoroughfares 385 yards wide, Re or 
paved, which contain sewers showing a section (profil) of 3, 4, 
or 6 yards, with polished sides and serviceable foot-pavements, 
in which, through an inner channel, the stream of sewage-water 
flows, fed at the corner of each ode: by lesser sewers, them- 
selves drawing their supplies from the drains which abut on 
every house. This is such a scheme as the English Board of 
Health suggested, but with this difference, that instead of a 
system of small pipes, provision is here made on a large scale 
for all the requirements of town life, including water and gas. 
Besides the rain-water and that which has been used for domestic 
purposes, the drainings from the closets run down these channels, 
the solid portion of the deposit being retained in the pits by the 
filter. There is no connection with the outer world: the system 
is self-contained; water and gravitation are the sole agents 
employed. 

The drains connected with the private houses are oval sewers, 
4 feet 2 inches by 7 feet 6 inches, in which the workman passes 
easily to and fro with his barrow. ‘The main drains, constructed 
under the great lines of traffic parallel with the river, are circular 
tunnels of 10 feet in diameter, containing a railway with a 3 feet 
11 inch gauge, and a channel for the waters between the lines of 
rail. Lastly, the main sewer, which forms a chord to the windings 
of the Seine, between the Pont de la Concorde and the Pont 
d’ Asnieres, is an elliptic tunnel, having a horizontal diameter of 
20 feet, in which is contained a canal 11 feet 8 inches wide, 
eae by a barge, with a footpath on either side 3 fet 
wide, All these works are executed in cement, so that the 
smooth and polished walls and their softened oul reflect the 
light, transmit sound, and give free passage to the waters, which 
leave no taint behind. From the dwellings they received grease, 
the refuse from the kitchen, and the household water (eaur 
menageres), as well as the disinfected liquids drawn from the 
pits of the closets. The paved streets transmitted their mud, and 
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the macadamised boulevards their scrapings. Markets, slaughter- 
houses, barracks, paid their tribute of manure—vegetable refuse, 
blood, urine, or undiluted night-soil. This confused mass, 
mixed with water, issued from the sewer’s mouth at Asnieres, 
in a thick and dark stream, flowing at the rate of 1 ton per 
second. 

To provide against the accumulation of a great mass of filth 
near the sewer’s mouth, the following ingenious device was 
adopted :— 

The centre of the main drain is occupied by a canal 24 miles 
long, haying a fall of 1 in 2000. On this canal a barge is em- 
ployed, from the fore part of which is suspended a metal flood- 
gate (vanne), which fits exactly to the sides of the tunnel up to 
a certain water-level, and lowered by leverage to within a few 
inches of the bottom. By these means the stream is headed up 
behind the floodgate, which as soon as there is a head of two 
feet of water forces out through the small aperture left below a 
perfect torrent of refuse, sand, and even stones, which are mashed 
and rolled together, and thrust onwards in a long drift 100 yards 
in advance. 

As the barge itself is propelled slowly forwards by the stream 
which it holds in check, the torrent keeps advancing, and the 
outscourings never find a resting-place till at the end of ten 
days the mouth of the sewer is reached. The boat then per- 
forms its backward journey by the aid of floodgates lowered from 
the roof. These, acting like locks on a canal, raise the water to 
an artificial level for a distance of 11,000 yards at a time, by 
which means the barge is gradually floated back. 

The lighting and signals had still to be provided for. At 
first small lamps, such as are fixed to railway trains were tried, 
but their light was found to be too dazzling to those in front, 
whilst it left those in the rear in deep shade. A common oil- 
lamp in a glass globe, distributing its light equally around to a 
distance of ten yards, was ultimately preferred. Red, blue, and 
green railway-lanterns answer perfectly for signals. 

Thus far provision had been made for cleansing the town, but 
at the cost of the Seine, where a pestilential delta would be 
formed at the sewer’s mouth. The great point was to extract all 
solid matter from the stream without interrupting its flow ; this 
alone would lodge and accumulate; this would interfere with 
working pumps for irrigation ; liquids would float away with the 
stream, and would undergo slow combustion when in contact 
with the air, and vanish. 

The various solid bodies contained in the stream, though 
blended together by the flood, would not really mix or amal- 
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gamate. Their specific gravity would determine their position ; = 
the grease would float, the sand sink rapidly, straw and organic 
matter would be found in various degrees of suspension. ‘They 
must all be disposed of. 

The grease is, in great measure, collected as a scum behind 
the barge, where it is skimmed off and employed in making 
black soap. 

The first attempts at “straining” the stream were unsuccessful. 
The straw manure required a special device. 

A simple bar became blocked with a tangled mass of straw 
and dung. <A barrier of plate-iron pierced with holes, made 
to fit the aperture exactly, and therefore 8 ft. 8 in. wide, which 
was fixed ina sloping direction, hardly arrested any of the floating 
substances. The openings were bunged up, and the straw, &c. a 
glided up the inclined plane and topped the fall. 

The last device was to make a wooden grating with bars placed 
lengthways, } inch wide and } inch apart, inclined in the direction 
of the stream’s flow. The length of the incline was 26 feet, which 
gave a slope of 1 in 5. The workmen, armed with rakes, who 
combed and scraped the gratings, collected as much as five or 
six tons of rubbish per day. 

Whilst the work was still experimental the sewer supplied in 
four months 500 tons, which was not only so much infectious 
matter got rid of, but manure placed at the service of agri- 
culture. 

The nursery gardens of the Bois de Boulogne were not slow 
in adopting its use, and found its action very rapid—as the 
gardeners say, if you expose it for twenty-four hours to the air 
it takes fire: with alternate layers of clay or marl it forms an 
excellent dressing. 

To return to our subject,—the collecting the sand which moyes 
along the bottom of the sewer was a very simple matter: only 
make a barrier, and a bank will soon be formed against it, 
which the steam-drag, such as is worked in the Seine, will 
readily remove. Even these sands may be serviceable to agri- 
culture: they are fine, and blackened with organic matter like 
peat, and may therefore prove a useful dressing to chalk and 
clay lands. 

Accumulations of gas remained to be dealt with. Where there 
is sewage-water, it is always accompanied by a discharge of 
carbonated hydrogen gas, which rises to the surface in numerous 
little bubbles. As the sewer has been so planned as to have a 
fall of about 13 inches where it Joins the Seine, the water, when 
broken in the fall, parts with a portion of the gas contained in it, 
To take advantage of this, a cowl has been built over the cas- 
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cade, which is surmounted by a fire of glowing coke; the blue 
flame of the carbonated hydrogen is easily recognised at the top 
of the vent, where it mounts and undergoes combustion, instead 
of bubbling up in the fleeting current. 

To sum up these details; the foul stream which enters the 
sewer of Asnieres to be turned into the Seine at the lowest pos- 
sible point, first encounters the barge with its moveable flood-gate. 
Finding no escape but by the aperture near the bottom, it is 
converted into a scouring torrent, which whirls along all the 
deposits for a distance of 24 miles. A sort of floating island of 
scum is formed round the boat, from which the grease is col- 
lected for industrial purposes. At the mouth of the Seine the 
stream next encounters a long grating, suspended in mid-channel 
but disconnected with the bottom that the sand may pass freely. 
There it parts with all its floating substances, such as straw, vege- 
tables, or wood, which form a bed (paillasse) on the inclined 
plane, from whence they are removed by drag-rakes. 

Still farther on, a bar is so placed as to form a fall of 13 
inches: the sand is thus arrested, and the bank which it forms 
is continuously removed by the scoops of the steam-drag. The 
hood, with its fire of coke, placed over the fall, attracts and con- 
sumes the noxious gases. 

The solid and gaseous bodies being thus disposed of, nothing 
remains but the fluid, which contains matter in chemical solu- 
tion, and this may properly be turned into the Seine, because 
its purification will soon be accomplished by slow combustion 
under the influence of the atmosphere; the dark stain caused by 
its admixture will soon be obliterated, and before reaching Passy 
the river will have regained all its purity. 

These statements have been chiefly derived from two Reports 
by M. Mille, published in the Appendix to the ‘ Annales de 
Vaujours.’ For further explanations lam much indebted to the 
excellent models of sewers exhibited, among many others, in the 
French Department of the International Exhibition, as well as 
to the courtesy and patience with which the gentlemen in charge 
of these models have answered my inquiries. 

When examining these models, I at the same time saw with 
interest the pipes manufactured by M. Hermann et Compagnie, 
contractors for the Paris waterworks. ‘These pipes are perfectly 
smooth within and without, and uniform from one end to another, 
without any kind of projection. When a joint is to be formed, 
a band of indiarubber is slipped over the ends of two pipes placed 
In juxtaposition. Over this band two iron rings, slightly conical 
in form, lying ready to hand on either pipe, are driven home till 
they almost meet. By this simple but effectual kind of joint, the 
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use of solder and of skilled labour is dispensed with, the readjust- 
ment of one or two lengths much facilitated, whilst it is found 
in practice that for any given bore, required for any purpose, 
one-fifth less iron may be employed than has been usual. The 
pipes of all sizes now laid down for the Paris Waterworks are 
thus united. 


XXI.—On Poisonous Cheese. By Dr. Aveusrus VoELcKER. 


AxBouT two years ago, one of my assistants, soon after haying 
partaken of some cheese, was attacked with violent vomiting 
and purging. Several other persons who had eaten of the same 
cheese were similarly affected. On inquiry, the grocer by whom 
the cheese was sold stated that, in all probability, the dairymaid 
had used a little too much vitriol in making this cheese. I was 
not aware till then that anything so injurious as vitriol was ever 
thus used; but the readiness with which this supposition was 
expressed alone that at least in some quarters this injurious 
substance is openly put into cheese for some purpose or other. 
The chemical examination of the poisonous cheese showed 


highly injurious to health. On further inquiry, I learned that 
this compound is occasionally used for the purpose of giving 
fresh cheese the peculiar biting taste of old. Many other 
samples were subsequently analysed by me; and, although the 
great majority were perfectly free from any poisonous ndation in 
one or two I found sulphate of zinc, and in a few others blue 
vitriol, or sulphate of copper, rence perhaps, is a still more 
poisonous compound, 

It appears that blue vitriol is employed to prevent heaving. 
A dairy farmer in ovr neighbourhood informed me that on his 
farm, in his father’s time, it was employed in small quantities 
for that purpose. On taking possession of the farm, he, knowing 
blue vitriol to be injurious to health, directly forbade its use, 
but found it difficult to prevent his dairymaid from abstracting 
some of the blue vitriol which was used for pickling the seed- 
wheat. In the opinion of this gentleman, many dairymaids use 
blue vitriol; and his view is conaneaaal by others, as well as 
by the actual detection by me of this poisonous matter in several 
samples of cheese. 

In most cases, no doubt, this is done in ignorance of its dele- 
terious properties; and it is for this reason that | would draw 
attention to this objectionable practice. 

I am told alum is sometimes used for the same purpose, but I 
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have not myself found it in cheese. Though not absolutely 
injurious, such a use of alum is quite unnecessary; for the 
heaving of cheese can be entirely prevented by proper manage- 
ment, ond all articles of food should -be entirely free from sail 
stances which have any medicinal effect. 

Quite recently an instance of supposed poisoning by cheese 
was brought under my notice by Mr. Henry White, of Warring- 
ton. In “April last, Mr. Roger Bate, Sheese-tnaior Warrington 
and Tarporley, brought an action in the Northwick County Court 
to recover damages sustained by the purchase of a dairy of 
cheese, a great portion of which was said to be unfit for human 
food. In the trial the following particulars were stated. In 
August, 1861, Mr. Bate called at Mr. Buller’s farm, Little 
Badsworth, with a view to purchasing his dairy, and, after 
inspecting a quantity of cheese and approving of it, he agreed 
to purchase the whole season’s make at the rate of 60s. per tears, 
of course expecting that all the cheese delivered to him andl 
be a good marketable commodity. 

The first lot was delivered in the course of September, and 
some of it sold to the Warrington workhouse ; but the cheese 
was returned, with an intimation from the governor that it was 
unfit for food, being found to cause sickness and yomiting to a 
very violent degree. 

Another portion of the same lot was sent to Messrs. Fletcher, 
of Manchester. After it had remained in their hands a con- 
siderable time, they met with a customer in the person of 
a Mr. Hulton, of Failsworth, who, in a few days returned it, 
declaring it to be poisonous. Mr. Bate then put three cheeses 
into the hands of a person named Fay, who was in the habit of 
attending the St. Helen’s market, but complaints were soon 
made to the public officers of the place that Fay was vending a 
poisonous article. Another hawker, of the name of Pemberton, 
also received a cheese, which he brought to Northwick, where 
several people were taken ill after partaking of the cheese. A 
number of people were examined, who all bore witness to the 
poisonous character of the cheese. 

Mr. H. White, of Warrington, with his accustomed prompt- 
ness and zeal for the interests of agriculture, procured from Mr. 
Bate a piece of cheese that had made eight persons out of nine 
ill that had partaken of it, and forwarded it direct to me for 
examination. 

In due course I sent the following Report to Mr. White :— 


“This cheese presented nothing in appearance which may be 
regarded as an indication of its spoiled condition or unwholesome 
quality. The taste, it is true, is sharp, peculiar, and quite 
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different from the rich and pungent taste of well-ripened old 
cheese ; but it is not sufficiently characteristic of its unquestion- 
ably poisonous properties. Having analysed at different times 
cheese which produced bad effects when taken in any quantity, 1 
cautioned my assistants not to take too much of it, and invited 
them to taste the cheese sent by Mr. White. Gstiain chemsenle 
which are sometimes put into cheese can, to a certain extent, be 
recognised by the peculiar taste which they impart. I tasted it 
myself, and, although I only took a piece the size of a hazel-nut, 
I felt its etecr four hours after having tasted it. Both my 
assistants, who had taken not more than at the most a quarter of 
an ounce each, five hours afterwards were violently attacked 
with vomiting and pain in the bowels: One of them was ill 
all night, and scarcely able to follow his usual work next day. 
Both complained of a peculiarly nasty mercurial taste, which 
seemed to remain with them for many hours after they were 
taken ill, and both turned deadly pale five hours after partaking 
of the Chee. On a former occasion, I found sulphate of zine 
or white vitriol in a cheese, which caused sickness; and in 
another instance I detected in cheese sulphate of copper. My 
attention, therefore, naturally was directed to search for me- 
tallic poisons; but, though carefully operating on large quan- 
tities, I failed to detect even traces of zinc, copper, mercury, 
antimony, arsenic, or any of the metallic poisons which might 
have possibly imparted j injurious properties to the cheese. 
Having failed to detect any mineral poison, I next directed 
my attention to the examination of the organic constituents. The 
quantitative general papa gaye the following result :-— 


Water ae Pn see brocmer clic 
Organic constitue ate ss) ee SOO oe OOO 
Mineral @GoosynVvymMisos) “Gar co oa Se 4-08 

100:00 
Containing common salt .. 9 2. 2. 3 e383 


The proportion of water in this cheese is rather large, con- 
sidering that it must have been cut for some time, and have lost 
water by evaporation. On further examining it, I found it 
remarkably sour, and had no difficulty in detecting an unusually 
large quantity of fatty acids, which, if not poisonous themselves, 
are the vehicle conveying the peculiar organic poison which 
appears to be generated sometimes in cheese undergoing a pecu- 
liar kind of fermentation. Probably the poison generated in 
this modified decay of cheese is identical with the so-called 
sausage-poison which is sometimes found in German sausages, 
especially those made chiefly from coagulated blood. A similar 
poison appears to be generated sometimes in pickled salmon, 
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smoked sprats, pork, tainted veal, bacon, and hams. Bacon and 
hams, when not perfectly cured, and fat meat kept in a damp, 
badly ventilated cellar, are very apt to become more or less in- 
jurious to health ; and even butter, after it has turned rancid, 
and similar organic acids are liberated in it which exist in this 
cheese in a free state, acts as a poison in most cases. Singularly 
enough, some people are not affected by these subtle organic 
poisons. The poison of cheese was known in Germany as Sone 
ago as 1820, and probably even earlier; a great deal ‘has been 
written on fhe subject, but we are yet as far as ever from knowing 
the composition of this virulent poison. This, however, we 
know, that it is developed when the curd of milk is kept too 
long exposed to the air before it is salted; or kept in damp, 
badly-ventilated places ; or when too much whey is left. In fact, 
all the circumstances which tend to produce an acid curd, and 
to generate free fatty acids, are apt to produce this peculiar 
poison. In old cheese, it is true, we have similar fatty acids, 
but they are here united with ammonia, and in this combination 
harmless. What is more strange, poisonous cheese of this 
character, when kept until it becomes quite decayed, loses its 
poisonous properties and becomes wholesome. 

I am well acquainted practically with the sausage and cheese 
poison, for in Germany a great many cases of poisoning with 
cheese have happened, terminating fatally. 

It has been noticed that this peculiar organic poison is par- 
ticularly apt to be generated when curd, before being salted, is 
left for some time in a heap until it begins to ferment. The 
cheese made of such curd ripens more readily than when made 
in the ordinary way; but at a certain stage of its decay it is a 
poison which acts far more energetically than sulphate of zinc 
or even sulphate of copper. 

It is to be regretted that we have no ready means of detecting 
this insidious poison. One indication, however, that there is 
something wrong, is to be found in the strong acid reaction 
which poisonous cheese always exhibits when tested with litmus 
paper. A slight acid reaction marks all fresh cheese ; but whilst 
the outside of good old cheese is ammoniacal, I find that the 
outside of cheese in which this peculiar poison occurs is acid.” 


Cases of poisoning by cheats in which no mineral poison 
can be detected occur much more frequently than is generally 
supposed. 

In the same paper in which the Northwick trial is reported, 
singularly enough, the following paragraph is copied from the 


‘Globe ’— 


“A Family Poisoned through eating Cheese. —On Saturday morning, informa- 
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tion was received by one of the Middlesex coroners of the death of a mother 
and child, from a family of four, who, it is alleged, have died through eating 
cheese containing some poisonous agent. The information given is that the 
name of the family is Sutton, of 12, Falconer’s Alley, Cow Cross; and that 
on Thursday last the mother sent for a quarter of a pound of cheese between 
herself and three children, and shortly after they had partaken of their meal 
the whole of them were seized with violent vomiting and internal excruciating 
pain, which continued until they were in a complete state of exhaustion. On 
the arrival home of the husband, finding his family in such a deplorable condi- 
tion, he called in medical assistance, when an opinion was given that they were 
suffering from fever, and an immediate order for their removal to the Fever 
Hospital in the Liverpool Road was given. Charles Sutton, six years old, died 
that same night, and the mother on Friday afternoon. ‘The deaths of the two 
other children were also expected. The medical gentleman at the hospital who 
had the deceased in charge, is of opinion that the deaths have been occasioned 
by poison, and refuses certificates. An inquest will therefore be held.” 


This paragraph, it will be seen, refers to a case of poisoning 
by cheese in all probability similar to that examined by me. 


Royal Agricultural College, Cirencester, July, 1862. 


XXII.— The Cross-breeding of Cattle—By J. Coteman. 


Havine been engaged for some ten years in the breeding of 
cattle of several descriptions as well as in the purchase of a a 
number for fattening purposes, I am induced, Mr. Editor, 
send you a short paper upon the subject of cross-breeding, i in 
the hope that you may think it worthy a place in the Journal. 

My views must be taken for what they are worth, and I cannot 
venture to hope that old breeders will agree with me on many 
points: but I trust that these few eee may be of use to 
some of those who are starting in life, since my experience has 
led me to observe both what will best pay the breeder and be 
most sought for by the purchaser who intends to fatten. I ma 
say, without discussing the why and wherefore, that I have gene- 
rally found the preference given to anything that is cross-bred. 

The majority of these crosses sent to our fairs and markets 
come from the North, and are generally the produce of a cow 
of a small breed and a shorthorn bull—their produce being an 
animal of greater size and earlier maturity than the dam, and 
still having a constitution that is able to withstand the rigours 
of the Scottish climate. 

The Galloway or polled breeds of Scotland, as well as the 
Ayrshire, West Highland, and other horned varieties, are now so 
extensively crossed with shorthorns that the pure breed is very 
scarce, and good specimens are very rarely to be met with except 
at the shows of our Agricultural Societies. Our Eastern Counties 
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graziers used, some twenty or thirty years since, to draw the 
greater part of their winter beasts from Scotland ; but now very 
few indeed find their way there, chiefly because our Northern 
brethren find it more profitable to feed them at home and send 
them fat to London and to other markets. 

In the West of England—the home of the white-faces—cross- 
bred cattle are commonly seen at most of the fairs, as many of 
the small farmers who keep two or three cows manage to send 
them to the pure-bred bull of a wealthier neighbour ; and I have 
been able to pick up very many useful steers bred in this way. 
The cattle met with in some parts of Wales and Shropshire 
called the “Shrop” are, I fancy, a cross between the native or 
Welsh’ breeds and the Hereford, and rare good fleshy beasts | 
have found them, much sought after by the butcher when fat, 
being liked better than the pure white-faced Hereford, particu- 
larly when they happen to have a mottled or smoky face ; and 
I may here observe that the same rule applies to Hereford cattle 
as to cross-bred sheep—the more colour in their faces the better 
the butcher likes them. 

The Devon breeders have perhaps done less than any others 
in crossing their cattle, which are admirably adapted for the soil 
and climate of their district, besides being much sought after for 
working purposes, an object for which a cross with the short- 
horn would be prejudicial. 

It is to the dairymen of Bucks, Derbyshire, Salop, and the 
West of England that we are indebted for many of the cross- 
bred animals now met with, for they look out for the cow that 
gives the most milk or butter, or promises to make the greatest 
quantity of cheese, quite regardless of her origin; nor in many 
cases are they much more careful as to the pedigree of the 
bulls, in consequence of their selling the calf when a few days 
old. But | find that there is now a growing desire among them 
to use a well-bred bull, whereby they will much improve the 
produce, to their own benefit as well as that of the purchaser. 
Where the heifer calves are reared to keep up the stock, a 
bull from a good milking family will soon alter the appearance 
of the herd. 

The majority of the cross-bred cattle we meet with now-a- 
days partake more of the character of the shorthorn than any- 
thing else, so that to this breed belongs the credit of having 
done most towards supplying food for the million. No matter 
of what sort or amalgamation of sorts the cow may be, a cross 
with a pure shorthorn bull very rarely fails to make an improve- 
ment in size, quality, and fattening properties, if not always in 
the milking powers of the produce. 

Many persons, I am aware, consider that cross-breeding is 
now-a-days carried to too great an extent, and predict that the 


352 Cross-breeding of Cattle. 


time is not far distant when our breeds will be so mixed that 
it will be difficult to distinguish one from the other. But 
there is no fear of this result; for the persons who chiefly 
resort to crossing are those who have up to the present time kept 
but a very inferior description of stock, which they generally 
fattened at as early an age as possible; so that the only change 
which has taken place as far as they are concerned is, that, from 
using a pure bull, they breed an animal that attains a greater 
weight at an carliee age than formerly. Such breeders, aie are 
mostly the occupiers Be dairy farms, will find that a few pounds 
laid out on a good bull will be an act of strict economy. 

At Woburn Abbey, where a herd of from thirty to forty 
pure Herefords is kept, and still a large quantity of milk and 
butter required, I have found it quite impossible to improve 
the herd in milking and fattening or flesh-producing qualities at 
the same time, and have had often to sacrifice a very fine cow 
because she gave no milk, or others that were good milkers but — 
unfit to breed a show ox. Finding out, then, that it was almost 
impossible to unite the truth of Woon and aptitude to fatten, 
according to our present standard, with a profitable dairy, 1 
thought it desirable to keep two herds; one for breeding 
purposes (the dams only rearing their own calves) and the 
other for dairy purposes. Being a Norfolk man, and knowing 
what good milkers the polled cattle of that country, are, 1 
was ied to try them, and have for the last three years od 
twenty of these cows, which I ‘put to the Hereford bull, and 
fatten all the produce, These half-breds far exceed my most 
sanguine expectations, as they are much larger than the pure 
Pesstords of their own age; and if they do not show quite so 
much quality, bear a very close resemblance to their sire, so 
that I look forward to their making some very good butcher’s 
animals indeed, and am satisfied they will make quite as much 
money, if not more, than a pure Hereford of the same age. 

At our annual sale of fat stock, held here every Christmas, I 
find if I have a crossed ox it invariably makes 2/. or 3/. more 
than the pure-bred ones; and the reason is that, the butchers 
tell me, they weigh so much better, are more fleshy, and give 
their customers greater satisfaction from the fact of the fat being 
better mixed with the lean. I have had cross-bred steers three 
years old making from 80/. to 40/. each, their dams being small 
Ayrshire cows and the sire a pure Heretoul bull. 

I have been often asked if I would go in any farther than the 
first cross between two distinct breeds. I think it best not to do 
so, as I have always found the produce of the cross-bred cow to 
be very inferior to herself, even if she has been put to a pure 
bull. They neither fatten so well nor do they attain so great a 
size at so early an age as the first cross; and therefore my plan 
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is to purchase my cows and feed off all their produce, both steers 
and heifers. That no mistake may arise, all the half-bred heifers 
are “spayed,” by which means their value as fattening stock is 
increased. By this plan I now am enabled to get more milk 
from twenty cows, selected for their milking properties only, 
than could formerly be derived from double the number of 
Herefords ; so that a considerable gain is realised, as my Here- 
ford calves, being allowed to suck their dams for three or four 
months, are ready for the butcher much sooner than if brought 
up by hand. 

I have of late years noticed that the shorthorn cattle shown at 
many of the Lincolnshire fairs are not so heavy-fleshed as they 
used to be; and: a very old attendant at these fairs remarked 
to me that this was caused by the breeders going more for 
“pedigree” than formerly. I could scarcely at the time admit 
that this was the reason; but a little reflection told me that this 
might have something to do with it, for a straight back, nice 
rumps, and other catchy points are now more thought of than 
they used to be: many breeders of all kinds of stock looking 
too much to that which will please the eye rather than pull 
down the scale. This cause, then, may have led to our missing 
the heavy-fleshed crossed butcher’s animals which we had been 
accustomed to see, and finding in their places beasts that showed 
every pound of beef they had about them. 

I am an advocate for cross-breeding where a farmer is not in a 
position to keep high-priced stock, either from want of means or: 
of proper shelter for them, since it is of no use for a farmer to- 
try to improve his stock if they have to be left out in the fields. 
all winter. In the Midland Counties many farms afford little 
or no shelter for the stock, so that they become stunted or diseased. 
In such localities nothing will tend more to improve the breed 
of our domestic animals than for landowners to erect suitable 
buildings for their accommodation. I do not at all see the bene-. 
fit of crossing together the improved breeds, such as the Here- 
ford or Devon and the shorthorn, as each race has its own 
specialities and uses that would be entirely destroyed by cross- 
ing. But no one who rides through the country can help ob- 
serving that very many of the cattle kept cannot be said to belong 
to any pure breed; and to the owners of such as these I would 
say, you cannot do better than cross them with a bull of a pure 
breed, and will not have much trouble in finding one that would 
very much improve your stock at a very reasonable price. 


Woburn Abbey Farm. 
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XXIL.—Mitrification of the Soil. Communication from M. P. 
Bortierr, of Britannia Farm, Ghisteiles, near Ostend, Member 
of the Royal Agricultural Society of England. 


Tue necessity of the presence of calcareous substances in land 
has long been admitted by agriculturists ; hence the custom of 
marling and liming has come down from very remote antiquity. 
The Greeks, the Gauls, and the Britons limed the land which 
they cultivated. Varro says that on visiting Germany he saw 
the labourers on the banks of the Rhine fertilising their land with 
white marl. 

The celebrated Bernard Palissy, remarkable for his genius and 
misfortunes, highly recommended the use of calcareous manures. 
The experience thus acquired by time has not been thrown away ; 
Puvis, in his Treatise on Manures, mentions the excellent results 
obtained by the agriculturists of the “ Département du Nord,” who 
have followed this custom for centuries. 

For a long time, however, the real action of this mineral on 
the soil was but imperfectly understood, and the explanations 
which science furnished were at first but incomplete. The 
analyses of Berthier and Saussure, of Sprengel, Way, Payen, 
Nesbit, Liebig, Johnstone, and others, showed that the pre- 
sence of calcareous substances was essential for plants, because 
these substances enter largely into their composition. Thus 
10,000 Ibs. of raw hemp take from the soil 882 Ibs. of this 
matter, 8000 Ibs. of dried clover absorb 152 Ibs., and 5000 Ibs. of 
wheat consume 34lbs. It was therefore scientifically demon- 
strated that vegetation could no more dispense with lime than 
with nitrogen. ‘This lime must, therefore, be furnished either by 
the soil or by manure, otherwise the crops are stunted, although 
there be an abundant supply of all the other elements. 

Besides the above-mentioned fact, established by science, there 
is another which the Abbé Rozier, the great admirer of Arthur 
Young, has well explained, viz., the nitrification of the soil under 
the influence of this alkali: ‘ Stratifying the dunghill with lime,” 
says the Abbé, ‘decomposes the air contained in the manure 
and converts it into nitre, which gives to the soil an extraordinary 
fertility.” * 

In 1749 Piertsch, in a short treatise addressed to the Academy 
of Sciences at Berlin, which received their approval, states the 
circumstances which he thinks most favourable to nitrification. 
They may be summed up under four heads :—Ist. The presence 
of calcareous matter; 2nd. Considerable porosity of the earth to 


* Rozier, ‘Course of Agriculture,’ 1785. 
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offer a free passage to the air; 3rd. The putrefaction of animal 
or vegetable substances ; 4th, Heat and humidity. 

In 1779 De la Rochefoucault and Dolomieu observed that 
chalk became nitrified when in contact with theair. ‘I believe,” 
says Dolomieu, “that the discoveries relative to the generation 
of saltpetre may teach us also the principles of vegetation. In 
order to bring land to its highest state of perfection, does not the 
farmer, by repeated ploughing, expose the different parts of the 
soil successively to the action of the air? Does he not mix with 
it animal and vegetable substances in a state of decomposition, 
and when the soil is too heavy and clayey, does he not apply 
calcareous marl to it? All these operations are calculated to 
produce nitre with the greatest success ; and, in fact, there is no 
land ina high state of cultivation which does not yield nitre in 
a finely powdered state. From the above may it not be rationally 
supposed that one of the principles of vegetation—one of its 
primary causes of action—is this nitrous salt, the generation of 
which forms at present the object of scientific inquiry? The 
analogy between the means used for producing saltpetre and those 
used for bringing land to its highest state of fertility, might be 
continued still further; but this simple sketch will suffice as a 
groundwork for further experiments with this double object.” 

In 1778 Clouet and Lavoisier proved that the lime of Touraine 
and that of Saintonge nitrify very readily. 

In 1782 Thouvenel competed for and gained the prize at the 
meeting of the Academy of Science in Paris; and he remarked 
that a basket of chalk, placed over blood in a state of putre- 
faction, produces a considerable quantity of saltpetre. 

In 1784 Cavendish demonstrated that nitrification requires the 
contact of an alkaline solution. 

In our own time Liebig, Boussingault, Barral, and Paul The- 
nard, have demonstrated that atmospheric air acting on a dunghill 
nitrifies it by degrees. 

M. Boussingault has recently proved in a memoir read_ before 
the Academy of Science in Paris, “that a part of the organic 
matter contained in manures generates nitrates in the same manner 
as they are produced artificially.” 

The results which we here bring before the public are, there- 
fore, only the application of scientific facts demonstrated by 
chemists, who, following the example of Davy, have brought the 
light of chemistry to bear upon agriculture, 

This problem of artificial nitrification has been successfully 
solved by an experiment made at our farm—Britannia, near 
Ostend. The manure was placed on the top of the vault which 
contains the urine, and covered with a light roof of asphalt felt, 
supported by uprights made of fir. The manure was divided 

2A 2 
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into three equal parts: the first, consisting of farm manure, was 
consolidated in the usual manner by the feet of the stock, and 
regularly moistened with urine: the second was not trampled, 

but regularly moistened with urine, like the first; the third part 
was disposed and treated exactly like the second, except that each 
layer of manure was covered over with a light layer of slaked 
lime, in the proportion of two per cent. of “the weight of the 
manure. ‘The three heaps of manure remained in the aforesaid 
condition for three months. The piece of ground chosen for the 
experiment, that is, for the trial of the relative values of these 
manures, was clayey and of uniform quality: it measured a 
hectare (24 acres), and was divided into three equal parts ; to 

each part was assigned the same quantity of manure which was 
carted on to the ground in the beginning of May, at the rate of 
32 tons per acre. On the same day these three plots were sown 
alike with summer rape. 

The following are the results obtained during four years from 
these three lots :—From the first lot—farm-manure kept under 
cover, compressed and watered with urine, but not mixed with 
lime, according to the usual farm practice; and from the second 
lot—farm-manure watered with urine, not heaped up, produced the 
same result, viz. :—1859, summer rape, satisfactory crop; 1860, 
Australian wheat, fine crop; 1861, clover, two abundant cuttings ; 
1862, clover (cut once for an experiment), feeble vegetation. 

The third lot—farm-manure watered with urine, not compressed, 
mixed with two per cent. of slaked lime, produced the following 
results :—1859, summer rape, vigorous growth maintained till 
the crop was ripe ; 1860, Australian wheat, incomparably superior 
to the two neighbouring lots; 1861, clover, two crops, splendid ; 
1862, clover (cut once for a trial), growth continues little inferior 
to that of 1861. 

The increase of produce obtained from the third lot may be 
valued at from 10 to 12 per cent. above that obtained from the 
other lots. This estimate is the result of carefully weighing the 
respective crops. We may then conclude from this experiment, 
that on clay soils recourse may be had to the easy and economical 
process of nitrification: that the effect of this process is to give 
to the manure a more energetic and durable action is evidenced 
by an increase in the produce of from 10 to 12 per cent. 

What efforts have been made to produce artificial nitre-beds to 
furnish saltpetre for the manufacture of gunpowder! The time 
is come for agriculturists also to have their nitre-beds, not for the 
supply of destructive agents, but of a fertiliser which brings in 
its train abundance and prosperity. 

Britannia Farm, Ghistelles, Ostend. 


Notr.—M. Venvinkeroge, a successful reclaimer of land at 
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Hasselt, mixes with his manure five per cent. of clay, rich in 
bitainie! together with two per cent. of lime, considering that a 
similar edule may thus be obtained on a sandy soil to that here 
recorded ona clay ‘soil the manure being left light and permeable 
by the air. 


XXIV.— Report of two Experiments in Sheep Feeding, undertaken 
by the Parlington Tenants’ Club, near Leeds. 


Tue object of these experiments was by feeding sheep of 
different breeds with an equal quantity of food, to ascertain which 
breed was most profitable and best adapted to the soil of that 
locality. Separate Reports are given of the summer grazing on 
a grass and clover layer (the first stage of the trial), and of the 
winter feeding on swede turnips with cake, after a month’s 
intermission of the competition, when all the lots were fed alike 
on turnips and rape without stint, to establish perfect equality of 
condition and a fair start. 

The first experiment was made in a 16-acres field, divided 
into eight compartments of equal value, with 10 hogs in each 
allotment, except Nos. 2 and 7, the Banffshires and the Leicesters, 
in which there were 12 each. They were turned in on the 23rd 
May, 3 lbs. of linseed cake per lot per day was commenced on 
the 17th June, and increased to 6 Ibs. on the Ist of August. 
The compartment No. 6 consisted of seven odd sheep, viz., one 
from each breed, and these had not cake. ‘The members are 
‘quite aware that this Report is open to criticism, and are also 
reminded by its imperfections that first trials are rarely satis- 
factory. In justice to the patrons of the several breeds of sheep, 
it is only right to say that sheep of every variety were not to be 
procured in a proportionate condition; that Nos. 1 and 2, the 
cross from the Teeswater and the Cheviot, came to fold in good 
grazing condition, having been wintered upon the estate, whilst 
Nos, 3 and 4, the Lincolns, from Thomas Greetham, Esq., of 
Stainfield House, and the Souee Downs, from Gene Saville 
Foljambe, Esq., of Osberton, were fat, ad had received every 
indulgence. No. 5, the Shropshire Downs, were in fair hold- 
ing condition, but from two flocks, Messrs. Crane and another, 
the former taking the lead. No 7, the Leicesters, from Henry 
Hill, Esg., of Sledmere Field, (Sir Tatton Sykes), were in 
good market condition, having Geen brought out of his lot in 
the Leeds fat market ; fe No. 8, the Catswold, from Edmund 
Ruck, Esq., were lean. With respect to the cate of the pasture 
on the 4th Oct., the Banffshires, No. 2, had so eaten up their 
pasture on the 30th August, that it could not recover. Nos. 3 
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and 5, the Lincolnshire and Shropshire Downs, had quite bared 
their ground, proving themselves like the Banffshires, great 
consumers, whilst the feed assigned to No. 4, the South Downs, 
was so good that it might have carried three if not four more 
sheep. No. 7, the Leicesters, had eaten close, and No. 8, the 
Cotswolds, not quite so close. 

During the interregnum from October 4 to November 5, the 
following results were ascertained, which, though not part of the 
direct experiments, have an interest of their own, and give com- 
pleteness to the investigation. 

It was ascertained by weighing that in this interval— 


st. Ibs. st. Ibs. 

The Cross from the Teeswater The Shropshire Downs gained 0 6 
BaumeCg ge eet ae 2 2 | The Leicesters or iets bekels 
The North sheep cained 5 1 | The Cotswolds » fon 8 
The Lincolns 53 3 6 | The South Downs lost © 11 


The sheep when purchased were shearlings, and had gene- 
rally been fed upon swede turnips. The Lincolns were of the 
improved breed, a combination of Lincoln and Leicester blood. 

The following table gives the results of the second part of the 
experiment :— 


Live 
4 : Weights gained during the 
Weight of . time of Feeding, from 
riots six Wether] Weight | _ La the lith N ber, 1861, 
Description Sheep when} of Mut- | Weight| Weight) Weight) a 14tl Pour (28 = 
MF Glace of Slice Shorn on }ton when! of of of o the 14th February, 186 
CESS the Slaugh- |Tallow.| Wool. | Pelts. 
25th Fe- tered. F 
bruary, In Live In In 
1862. Weight. | Mutton. | Wool. 
Lot. st. Ibs. | st. lbs.| lbs. | lbs. lbs. | st. Ibs.] st. Ibs. | Ibs. ozs. 
a 8 | eh 1, | 106 | | he bel Mel wa | 1a 5 
2. North Sheep. . 83 12 non le 96 434 §3 12 il 8 3 14 8 
3 Toincolns!..). a | 59 12 105 66 103 TS. 1 TOmay o2be 0) 
4. South Downs . 71 0 ate ei 97h 28 65} ll 13 8 0 9 5 
5. Shropshire Downs 8 6 530 103 424 91 15 1 9 12 14°33 
6. Leicesters. . . 80 9 53. 4 904 44 78h 14 10 9 10 14 11 
7. Cotswolds. . . 76 «5 47 6 79 54 90 12 6 7 uy 1g 0 
—_— —— — 7 — ——= — 
Food con- Value of 
swmed during | the Food 
a the preced- ; deducted 
Value of the preceding ing eee of vena = the 
, feeding. of the Jalue 
| Mutton and Wool. pepe Set | Y Rood of the 
pio eee ee 
cae ating of the anc 
Description Turnips | Mutton | Wool, 
or Class of Sheep. . at io 8d. = Li a showing 
Hees , Swe- +,- | per Ton,| adde the 
Ofthe Mutton.) Of the Wool. | dish Oe] : and j together. relative 
Tur- | Cake, | Linseed- Value 
. nips. “| cake at that ore 
: A 10/. 10s. class of 
Price Price Sheep 
ve er bears to 
x ° b. another. 
Lot. d. |£.s. d.| d. | £.s. d. |stones.| lbs. | £.s. d.| £5. d| £.5. d. 
1. The Cross from) 6 219 0 ie tt 6 978 300 | 3 = 
the Teeswater f F 8 lor) 4 0 6 ON 4 
2. North Sheep, . 6 217 6 lyr 2 1£ 914 300 |3 6 24/318 7%) 012 5k 
3. Lincolms . .. 5¥ 310 5t 18 113 0 936 363 3.13. OF | 5 3 5f £10: 5 
4. South Downs . 6d 3.0 8 UT O13 23 684 300 216 7& | 3 13 104 Ol 3 
5. Shropshire Downs| 6¢ |311 103] 174]1 0 7 924 300 |3 6 Te] 412 Gt 1 5 10% 
6. Leicesters Piao ie Sf 3.9 2 18 12: 0 877 300 3.4 8 47 2 126 
7. Cotswolds. . . 6 214 6 Ie tl % 0 926 300 |3 6 8/4 1 6 014 9 
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All the sheep received alike } a Ib. of oilcake per day during 
the winter feeding, with this exception, that the Lincolns during 
42 days received an extra } lb.; but this addition is charged 
to their debit in the tabular statement, as are the varying 
weights of turnips consumed by the several lots. The whole of 
the sheep were sold on the same day in Leeds Market, and the 
prices obtained fairly represent the state of fatness of the animals 
and the worth of their flesh, 


Remarks on the above Experiment. 


Mr. Fox, the President of the Parlington Club, to whom I 
am indebted for the preceding Report, has obligingly explained 
to me the basis on which the increase of meat and wool has 
been estimated in it. 

The carcase weight and the live weight being ascertained at 
the time of sale, it was assumed that these bore the same pro- 
portion the one to the other as the znerease in the carcase weight 
bore to the zncrease in the live weight, or in other words that as 
great a proportion of the live animal was saleable carcase at the 
beginning as at the end of the experiment. This assumption is 
evidently unfavourable, and probably not strictly correct ; conse- 
quently the general economical results were really better than 
they are here represented ; but it is not easy to put this statement 
into a more exact form, and the error, if any, affects all the lots 
nearly in the same manner. 

It would seem that the proportion of meat to live weight at 
the time of sale was as follows :— 


Lot... Meeswater =. 03. ls. J). ee ea lOesAupericente 
55.25 Northsheep:” 5 v4) stalin’ GoumhsaeeOs omens 

5, Oy MUINCOINS Wien cick Seinty ris) a lueche Mog. Manne 

5) Ae south Downs: ees sokuce boy ee etOOLOmnEes 
VOM HTOpPSHITe +. | a) ba dae) Veen Eee oll = 
-siGreléeicesters’ 2" 1.2012 ee eal! as 
spies CObSWOLdS ye ailtns.cs iecmenicina ech emMOcel " 


It is not improbable that in the previous November this ratio 
did not range much above 56 per cent. Greater precision, how- 
ever, on this point could not have been obtained without slaughter- 
ing one or two average sheep out of each lot in November. 

Any comparison between different breeds of sheep, to be 
complete, must be tested at different ages, and include every 
season of the year; for the more sensitive race loses ground 
on the approach of autumnal cold and wet, and when advancing 
by rapid strides in more genial weather, is in part only reco- 
vering that lost ground. The increase in the wool was thus esti- 
mated: when the sheep were killed, 8300 days had elapsed since 
they were shorn; 100 of these had fallen within the period of 
the experiment ; which therefore had credit for one-third of the 
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fleece. As the farmer who weighs his sheep, practically takes 
them to the scale as found in the field, with full stomachs and 
some dirt attached to the fleece, a record of the live weight of 
these lots under such circumstances may be serviceable as a 
contrast. These sheep were weighed in the field on the 14th of 
February; they then left the fold and went to be washed ; from 
the 14th to the 25th they lay on clean dry ground, eating turnips 
but having no cake. 
The following table shows the difference in weights at this 
interval :— 
Feb. 14. 


a Feb. 25. 
Unw re el ‘Shien ; 

st. Ibs, st. lbs. 

Lot 1. Cross from Teeswater .. .. 98 38 i 85° 3 
A ize Narthysheepm. cyte ee to AOI 83 12 
Gop clIHCOMNR,. Wimewedy ice yp hearse, LOM as 92 1 
8 fee OOUUN OWNS se <n; i Myce, dl 6 Tae 9) 
>» O- Shropshire Downs .. .. .. 94 9 spy (6) 
,, 6. Leicesters a ee es SOONG (iO) 3) 
7. Cotswolds Se SRR 2 GG” 6 


The first of these tables will probably be the most serviceable 
to the farmer, who sells his sheep in the wool from the field. 


P. H. Frere. 
\ 


: XXV.—On the Specific Gravity of Swede Turnips. 
By Griisert Murray. 


Havine had my attention directed by Professor Anderson’s 
writings to the question of the specific gravity of the whole roots 
of turnips, and also that of the juice expressed from those roots, 
I have had these points investigated in relation to several expe- 
rimental crops grown with different manure, and sown at different 
dates and different widths. 

Dr. Anderson, in the ‘ Transactions of the Highland Society,’ 
1856, says that the specific gravity of the whole turnip cannot be 
accepted as indicating its real nutritive value, the proportion of 
air in the cells being one of the determining elements in such 
results; 2nd. That there is no constant relation between the 
specific gravity of, and the nitrogenous compounds in, the bulb ; 
but 38rd. That such relation does exist between the specific 
gravity of the expressed juice and the nitrogen compounds and 
solid constituents ; consequently we may rely upon this as indi- 
cative of the true feeding values of the several varieties tested. 
Thus the determination of the specific gravity of the entire bulb 
gives its keeping properties, and the specific gravity of the 
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expressed juice indicates at once the real feeding value of the 
specimen examined, 

The whole of these crops were got up, cleaned, pitted, and 
covered with earth by the end of November, the price paid for 
cleaning, heaping, and covering, being 8s. 6d. per acre. I may 
state, in conclusion, that the crops are now being consumed ; 
that it is quite the exception to find a single rotten turnip in the 
heaps, and that both sheep and cattle fed on them are doing well. 

The farms on which those experiments were conducted are the 
property of the Right Hon. Lord Overstone, and occupied respec- 
ely by John Beasley, sen., and John Beasley, jun. They are 
situated at an altitude of 325 feet. The soil is a light sandy 
loam, resting on the ferruginous sand and sandstone of the lower 
oolite, variously tinted by the oxide and silicate of iron. These 
farms have been for many years managed on the four-course 
system; but within the last five years the five-course has been 
introduced with advantage, as far as regards the growth of the 
turnip crop, which consequently recurs less frequently. The 
wheat, after seeds, is followed by barley, which either receives a 
dressing of farmyard or artificial manures. At seedtime, this 
manure, not being fully exhausted by the barley crop, becomes 
incorporated with the soil, and is of immense benefit to the 
succeeding crop of roots. 

The whole of the land on which the experiments were con- 
ducted grew barley in 1860. Some part of it was autumn culti- 
vated, but the lateness of the harvest and the unfavourable 
weather retarded operations, and rendered the work incomplete. 

Most of the fallow had been ploughed up to the depth of 6 
inches before the frost commenced, in which state it remained 
to the middle of April, when it was cross-ploughed, rolled, har- 
rowed, cleaned, &c., in the usual way. On the 15th of May, 
the soil being reduced to a fine state, we began to make 27-inch 
ridges, with the double-mouldboard plough. 

On Plot No. 1, 20 one-horse Joads of good bullock manure 
were laid and 3 ewt. per acre of Proctor and Ryland’s turnip- 
manure was sown broadcast over the ridges after the farmyard 
manure was spread, and the ridges reversed and the whole 
covered in at once; the seed (3 lbs. per acre) was sown the same 
day. 

The setting-out was done by men using 10-inch hoes, fol- 
lowed by boys to single out the plants. After this the horse- 
hoe (‘‘Smith’s”), drawn by one horse, and set so as to take two 
ridges at the same time, was used. They were again horse-hoed 
on the 21st of June, but this time with a common 5-tined hoe, 
with narrow points, and stirring the soil to a much greater 
depth. On the 30th of June they were carefully gone over the 
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second time with the hand-hoe, and all weeds along the top of 
the ridge between the plants cut out, boys again following, 
to pull out any double plants that might have been left the 
first time. From this date till the 20th of September, they were 
regularly horse-hoed at intervals of about ten days with the 5- 
shared hoe, stirring the soil the last time to the depth of 8 inches. 
On the 1ith of November a portion of the crop was taken 
up, topped and cleaned, and the bulbs and tops weighed 
separately. 

The weight per acre was 35 tons 3 ewt. of bulbs, and 2 tons 
17 ewt. of tops, from 19,800 roots. 

No. 2, the next piece, was sown the 18th of May, on land pre- 
pared in exactly the same way as No. 1, and received the same 
quantity of farmyard manure, but no artificial. The plants on 
this piece came up partially, the land not being sufficiently moist, 
consequently they came up at different times. They were not 
ready for the hoe till the 24th of June, when they were set out ; 
the after cultivation was in every respect exactly the same as 
No. 1, only the number of plants per acre was considerably less, 
from being destroyed by insects. 

This piece was tested on the 15th of November, and gave 
28 tons 12 ewt. of bulbs, and 4 tons of tops, from 17,600 roots. 

No. 3 was sown May 24th, on land fallowed and prepared the 
same as for Nos. 1 and 2. This piece was grown in competi- 
tion for the 20/. cup offered by Proctor and Ryland, of Birming- 
ham, for the best 5 acres of swedes grown with their manure 
only. The manure was sown broadcast, 6 cwt. per acre, and 
ridged in, the ridges being only 20 inches wide. They came 
up well, and were set out the first time the 24th and 25th of 
June. The narrowness of the ridges prevented the horse-hoe 
being used more than twice, and that at an early stage of their 
growth. This piece was early attacked by mildew, and suffered 
considerably, consequently the produce was greatly deteriorated 
in weight. 

The weight on November 15th was 22 tons 6 ewt. of bulbs, 
and 3 tons 2 ewt. of tops, from 26,400 roots. 

No. 4, a field of 22 acres, was sown from the 7th to the 14th 
of June on ridges 26 inches wide. The manure used was 20 
(one-horse) loads of well-rotten farmyard manure and 2 ewt. 
of Proctor and Ryland’s turnip manure per acre; the artificial 
was sown broadcast after the farmyard manure was spread, and 
the whole covered in together. Those sown on the 7th, 8th, and 
10th were up well on the 14th, showing throughout the whole 
length of the field. We commenced setting-out on the 24th, the 
soil being very fine, with plenty of moisture ; they grew remark- 
ably fast. This crop was deeply horse-hoed at short intervals till 
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the middle of September, and maintained a healthy appearance 
throughout the whole of the season. On the 11th of November 
several pieces were weighed in this field, but so uniform 
was the crop that they varied only a few cwt. over the whole 
22 acres, 

The average weight was 25 tons 12 ewt. of bulbs, and 2 tons 
15 ewt. 5 qrs. of tops from 19,800 roots. 

Nos. 5 and 6 were two pieces of 5 acres each, grown with 
artificial manure alone; the manure was sown broadcast, and 
ridged 20 inches wide. ‘The seed was sown on the 18th of 
June, came up well, and was set out from the 15th to the 18th 
of July. They were only once gone through with the horse-hoe, 
and that when the plants were very young. No. 5 received 6 
ewt. of Proctor and Ryland’s turnip manure, No. 6 had the same 
quantity of Lawes’s superphosphate. Both pieces gréw side by 
side, were treated exactly alike as to cultivation; both pieces 
came up equally well, and presented little difference in appear- 
ance till the time of getting up. Both pieces were weighed on 
the 15th of November. 

No. 5 gave 18 tons 15 ewt. 3 qrs. bulbs, and 2 tons 15 ewt. 
tops, from 26,200 roots. 

No. 6 gave 17 tons 15 cwt. bulbs, and 2 tons 10 ewt. tops, 
from 26,400 roots. 

One root from each lot was then tested by Mr. W. H. Harris, 
F.C.8., Northampton, who found the specific gravity to be as 


under :— 
Specific gravity of bulb. Specific gravity of Juice. 


Plot No.1. . 1-003 1:018 
a) ‘991 1:019 

Lv Bt 1101 1-024 
mid. “0994 1-016 
ai: 48 “9846 1:016 

6. “9472 1:018 


The seed from which all the different lots were grown was 
Perkin’s Improved Swede, being a variety of Skirving’s; but 
much finer in the neck than the original, of good quality, and a 
heavy cropper. 

In spite of manuring and cultivation, if inferior seed be used, 
the end will be only disappointment. As the cultivation of the 
turnip extended, the raising of seed has become less attended to. 
The plant is by nature a biennial, requiring one season to perfect 
the bulbs, and another to perfect the seed ; but since the demand 
has greatly increased, new systems of raising it have been 
adopted, In many cases the land intended for this seed bears a 
previous crop of hay, peas, potatoes, or in early districts, even of 
wheat. Consequently the swedes are not sown till the end of 
July, so that the roots from which the seed is raised will not be 
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larger than a hen’s egg. May not some of the diseases to which 
the turnip has become liable be traced to this cause? At the 
same time there are many intelligent seed-growers who spare no 
expense to produce a first-rate article; and even if the farmer 
be charged by them an extra 3d. or 4d. per lb. for his seed, he 
will be amply repaid in the end. 

The season of 1861 was unusually favourable for the growth of 
the turnip in this county, both as to temperature and rainfall, as 
the following table will show, in which the mean temperature 
of day and night, and the mean rainfall are given :— 


Temperature, 1861. Day. Night. 
Mayas Wet kit £559) DOTS ' 41°19 
RUULNCths Cie bb cee ome ed batty nO t00 50°02 
VUE te ap eke ise ots, BODES 52:00 
August ee se ee ee UO eG 53°29 
Neptember ss. ° 21 se 59°96 47°30 
October eee fat 1 et) YEG 2°00 48°09 
iINoventberi cs) o<e nS vie 43:00) 32°19 

Rainfall. * — Inches. 
May gle te et nea iy Pages st 82d 
June i ae Set ELM RA sd UE 2STb 
July 5 ee) yey) Acree tyes aula cae OO 
PRON SUR tee liebe oe Fok Wao, eee p Orl 
WEDteMNEN ce een cs, ee LOO 
October Wath Miner ter on etee 26 TAEON ipSoy 
November .. . Bee BT cae ZiiG2) 


Overstone Farm, January 26th, 1862. 


XXVI.—Siatistics of Live Stock and Dead Meat for Consumption 
in the Metropolis. By Roserr HErpert. 


NotTwiTusTaANDING that the Metropolitan Cattle Market has 
been extensively supplied with beasts during nearly the whole of 
the past six months, and that prices have fluctuated to some 
extent, the beef trade has continued in a healthy state. Our 
prices, however, do not appear to have met the views of the 
breeders of stock on the Continent, as we find that only 6195 
beasts were received from abroad in the period here indicated, 
against 12,422 head in the corresponding period in 1861. The 
fact appears to be that, owing to the enormous drain made in 
the two previous years, both live-stock and dead meat are now 
very dear in Holland, and that, consequently, there is little or no 
profit on shipments to this country. Whilst the foreign importa- 
tions have fallen off, home-supplies have increased consider- 
ably ; indeed, we are justified in saying that fully five-eighths of 
the beasts derived from Norfolk and Scotland since the Ist of 
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January have been considerably above average quality. And 
these remarks may be applied not only to the crosses, but, like- 
wise, to the pure breeds. The improvement in the weight and 
condition of the beasts, whilst it has considerably checked an 
upward movement in the prices, has enabled the poorer classes 
to obtain prime meat at a moderate outlay. Even those who 
purchase on Government account have intimated that, for some 
time past, they have only bought prime animals, having found 
them much cheaper than those of a second-class character. 
That the consumption in London has been enormous—especially 
since the opening of the International Exhibition—is evident ; 
and had it not ce for the great distress which unhappily pre- 
vails in the manufacturing “districts, arising from the cotton 
famine, prices would have risen meh higher. The increase in 
the supplies shown in the great cattle-market has, in some 
measure, arisen from a portion of the stock originally destined 
for the Manchester and Leeds markets having been forwarded to 
London, From the same cause Ireland has sent more beasts to 
London than during the last three years, and the receipts from 
various parts of England show an excess of nearly 3000 beasts. 
It is satisfactory to observe that very few losses have been sus- 
tained from disease in any parts of England. In some districts 
some of the stock have suffered from lameness ; but, with very 
few exceptions, the hoofs have been preserved. The great 
abundance of grass has, no doubt, been a most important feature 
in cattle-grazing and sheep-feeding ; whilst the large quantity of 
hay secured last year, though in many instances in inferior con- 
dition, has checked a large outlay for artificial food. _In noting 
particularly the Irish supplies, we may observe that about one- 
third of them have shown signs of crossing with some of our 
best breeds ; nevertheless, foie weight and condinen have fallen 
short of some previous years, and they are a little out of favour. 
Scotland—the arrivals from which have amounted to 9794 head 
and nearly 5000 pure Scots 
—the former in wonderfully fine condition, quite as good as in 
most former seasons. ‘The commencement of the period for the 
receipt of stock from Lincolnshire, Leicestershire, and North- 
amptonshire, has been marked by the arrival of about 1500 
shorthorns, and it is stated that large numbers will reach us 
in the course of the year. It is admitted, however, that the 
supplies ready for transmission are comparatively moderate, 
many of the graziers having kept their stock in the fields some- 
what longer than usual, owing to the great abundance of keep. 
The following return shows the quarters from whence London 
derived its supplies of beasts in the first six months of the pre- 
sent and five previous years :— 
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“ District” Bullock Supplies. 


1957, | 1958. | 1859. | 1960. | 1861. | 1969. 


Northern Districts te |) 4.000) || 4.000 | 4,000 || 4.700 400 
Eastern Districts .. | 60,500 | 66,890 | 7,460 | 63,520 | 64,060 | 68,420 


Other partsof England | 14,490 | 14,560 | 19,090 | 21,420 | 17,700 | 20,290 


| 


Scotland .... 8,860 | 8,456 | 10,030 | 5,033 | 8,712 | 9,794 
Ireland Me kee es | e000, |) 4u090 |e Oeolyul Aug 256 | 2,545 
Morgen ce. | 9S2ae") 5649")! "7,580" | S058 4) 12 aon" 16,195 


Amongst the foreign beasts exhibited were about 500 from 
Spain. Although large and of good symmetry, they have 
“died” badly, or, in other words, they have yielded only a 
limited quantity of internal fat. The prices realised for them 
varied from 19/. to 262. per head, which, after allowing for 
freight, charges, &c., have left little or no profit for the shippers. 
{t may, therefore, be doubted whether we shall draw any large 
quantity of stock from Spain for some time, especially as France 
is still a large buyer in that country. 

Both as regards number and quality the arrivals of home-fed 
sheep have been considerably on the increase. The weight of 
most breeds has, too, been in excess of 1861; and the result is, 
that prices have given way. They are, nevertheless, somewhat 
high—the best Downs being now worth 5s. per 8lbs., though 
this is 6d. per 8 Ibs. less than last year ; but the fall in the in- 
ferior breeds had been confined to 2d.—a proof that the supplies 
have not been much, if anything, in excess of the demand. 
Foot-rot has been by no means general, but the damp state of 
the pastures, caused by the excessive rainfall of the last two 
months, is unfavourable for the sheep. The arrivals from Hol- 
land, taken as a whole, have not equalled those of 1860 or 1861. 
A few of them have realised good prices, but the inferior stock 
have sold on lower terms. At one period there was a decided 
improvement in the imports of sheep from Germany vid Ham- 
burg. Most of them had been crossed with our Downs and 
Leicesters, and the whole were readily disposed of at from 27s. 
to 35s. each. But the cross-breeding had evidently been limited 
in extent, for the sheep lately received from Germany have been 
in poor condition, and the rates obtained for them have ranged 
from 19s, to 25s. each, chiefly for grazing purposes. Our sta- 
tistics of sheep and lambs show an increase in number com- 
pared with 1861 of 27,022; but a decrease of 30,358 head 
compared with 1860, and of 37,030 compared with 1859. We 
understand, however, that greatly increased supplies of dead 
meat have been received both from Scotland and various parts of 
England at Newgate and Leadenhall markets. 
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The low range in the value of rough fat, viz., 2s. 44d. and 
2s. dd. per 8 lbs., consequent upon the inactive state of the 
tallow trade, has, of course, had considerable influence upon the 
prices of live-stock. In 1860 rough fat was worth as much as 
3s. 24d., and last year it realised 2s. 8d. per 8lbs. The decrease 
in the price must be chiefly attributed to the increased consump- 
tion of gas, naphtha, &c., in this country ; and our impression is 
—seeing that about 110,000 casks of tallow will be shipped 
from St. Petersburg this year, and that both beasts and sheep are 
likely to reach us in good condition—that there is very little 
prospect of fat becoming much dearer than it now is. 

The clip of wool has proved the largest and best on record— 
not only in England, but also in Ireland and Scotland. This is 
an important matter for the flockmasters, but it may be doubted 
whether wool will rise in value, because the demand for conti- 
nental use is inactive, and enormous quantities of colonial wool, 
expected to comprise about 95,000 bales, are now on hand for 
the next public sales. As yet, very little of the new clip has 
changed hands. 

The past has been by far the most profitable lamb-season ever 
known. Although the market has been well supplied with 
lambs from various parts of the country, the trade has been 
active and the price good. At one period the best Down breeds 
were worth as much as 9s., and until recently they have com- 
manded 8s. per 8 lbs. At present, however, the inquiry is 
heavy, at from 5s. to 6s. 4d. per 8 lbs. The number of lambs 
exhibited has been rather more than an average. Down, half- 
bred, and Dorset lambs have mostly appeared in good saleable 
condition. The lambs received from abroad—about 8600—have 
been poor in condition, and sold at low rates. ‘The veal-trade 
has ruled very quiet, at prices ranging from 4s. to 5s. 6d. per 
8 lbs. The imports of calves from abroad have rather exceeded 
7000 ; consequently, only about 1200 English have been shown. 
There has been a steady demand for beth English and foreign 
pigs, at full quotations. Those from the Continent have been 
very deficient in quality, but those from Ireland have improved 
in condition. 

Supplies of each kind of Meat Exhibited and Sold during the first Six 

Months of the following Years :— 


1857. 1858. 1859. 1860. 1861. 1862, 


Beasts 112,309 111,592 | 113,373 114,702 | 109,812 | 116,735 


Cows Mee | ie 2,682 2,917 2,977 2,904 83,005 3,054 
Sheepand Lambs} 536,790 | 588,758 | 668,702 | 662,030 604,650 | 631,672 
Calves | 8,420 8,878 7,272 9,515 6,560 8,259 


Pigs.. -- oe | 13,240 13,096 14,869 14,201 ah ay 17,407 


—_—_— nk aa 
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Average Prices of Beef and Mutton. 


1857. 1858. |, 1859. 1860. 1861. 1862. 
BEEF :— Sd. ones $5 G3 So 4d; oe id: eed 
Inferior .. 3 2 37.0 3) D 3 6 3 4 3. 0 
Middling.. 4 0 3 10 AO 4°6 4 4 4 0 
Prime aK) 4 6 5 0 56 ay 4 8 
Murron :— 
afemar fs) co: bse) Sak0 3802 3 4 3 10 RE: 3 6 
Middling.. 6.0 a a Oe ee en cae lag 
Prime 6 0 ee 5 10 6 2 5 10 5 4 


The dead markets have been well supplied with each kind of 
meat, in which a good business has been transacted. Beef has 
sold at from 2s. 8d. to 4s. 6d.; mutton, 3s. 6d. to 4s. 10d. ; 
lamb, 4s. 8d. to 7s. 4d.; veal, 4s. to 5s.; and pork, 3s. 10d. to 
5s. 4d. per 8 lbs. by the carcase. 

As regards the future course of the trade a few observations 
are necessary. That the country has recovered from the effects 
of a great scarcity of stock in 1860 must be obvious from a 
perusal of our statistics; nevertheless, and although the con- 
sumption of meat in the manufacturing districts is likely to be 
small during the continuance of the cotton famine, it is not 
equally clear that production is in advance of consumption. We 
are of opinion, therefore, that prime stock will command steady 
currencies for some time; but, on the other hand, there appears 
to be room for a decline in the value of inferior beasts and 
sheep. There are, however, two features in favour of firm quota- 
tions, viz. the great abundance of money for commercial pur- 
poses, and the healthiness of most branches of trade, except 
those connected with the production of cotton goods. 


4, Argyle Square, St. Pancras, London. 


XXVII.—Report of the Stewards of Stock at the Battersea Show. 


A YEAR so exceptional in its character hardly admits of compa- 
rison, except in some cardinal points, with any of its prede- 
cessors. In order to make the meeting in strict accordance with 
the “ World’s Fair,” of which it formed part, old classes were 
subdivided, and new ones formed ; and if the pecuniary success 
of this twenty-fourth anniversary did not fulfil expectation, the 
entries in the English classes prove that the exhibitors quite 
caught the spirit of a great occasion, which induced Scotland to 
carry her national gathering 300 miles over the border, and 
brought cherished favourites—the flower of the herd—from the 
pastures of Normandy and the slopes of the Alps. 
VOL, XXIII. 2 3B 
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The catalogue contained 1986 entries, of which 183 must be 
credited to the foreign, and 238 to the Scottish departments ; and 
the whole was contributed by 535 exhibitors. Unusually few 
stalls or pens were vacant, and the trying ordeal of keeping the 
animals for nine or ten nights under canvas, was rendered light 
by the remarkably favourable weather. Public judging was 
introduced for the first time; and the keen interest with which 
the process was watched, both by the members of the Society 
and the public (of whom 1146 paid the sovereign admission), 
went far towards showing how highly this new privilege is valued. 

In consequence of the limited space at command, rings for the 
cattle had to be dispensed with. It is to be hoped, however, that 
in future years the system will not be thus crippled in its opera- 
tion; and it may be well to consider a suggestion which was 
made to us, that the sheep and pig sheds might each be 
arranged so as to form the four sides of an oblong space, and 
thus prevent that proximity of the spectators to the judges, 
which cannot be avoided, even with a large body of assistant- 
stewards, when the animals are judged between the rows. 

The Short-horn entries numbered 250, which is an advance 
of 20 per cent. upon those at Leeds; the Herefords rose from 38 
to 97; and if the Devons did not form a “ juicy red line” of 
125, as at Exeter, a grander lot of 66 has been rarely brought 
together. 

In point of horses, it had not been anticipated that a meeting 
in Middlesex could vie with one in Yorkshire, but the fresh 
inducement which was given to the owners of Suffolks restored 
the balance, and the 284 entries (inclusive of 23 Shetland ponies 
and 27 Clydesdales) were 30 above those of last year. The 
English sheep entries were 576, as against 359; and while the 
Leicesters (73) were only 7 in advance, the Southdowns (96) 
were more than doubled, and the Shropshires (95) were the same 
number within 1. The large money-vote for the encouragement 
of other long and short woolled sheep was well responded to: in 
the one instance by 161, or 100 more entries; and by 121, or 
nearly two-thirds more, in the other. The pig entries increased 
from 115 to 194. 

Professor Simonds reports that there were very few disquali- 
fications among the cattle, sheep, and pigs; one sheep in the 
Hampshire and West Country Down class was put aside, in 
consequence of having a defective hind limb, from atrophy of 
the muscles, although otherwise a very excellent animal; 7 pens 
of pigs were disqualified for exceeding the age stated, and it is a 
singular circumstance that 3 of them belonged to the same 
person. No cattle were disqualified, as the few defects observ- 
able were not of sufficient practical importance to warrant such 
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a step; and it was gratifying to find that the evidences of scro- 
fula—which were so frequent a few years since among the Devon 
cattle—were not to be found in the Battersea classes. We learn 
from Professor Spooner that although several certificates had 
been given in a very lax way, he has to report a very material 
diminution of disease—especially hereditary disease—among the 
horses at Battersea, as compared with those at Canterbury or 
Leeds. There were only 3 cases of ophthalmia, and the roaring 
was principally confined to the cart-horses—which were much 
freer than usual from ossified cartilages. Among the Suffolks 
especially he found several cases of synovial disease of the hocks ; 
and the Clydesdales were very ridgy about the coronets, and 
rather brittle in their feet (owing to the use of too many nails in 
shoeing )—defects which he believes to become hereditary in time. 
Four of the thorough-bred sires were disqualified, 2 for being 
whistlers, a third for spavin, and a fourth for curbs on both hocks. 
Of the hunter sires, 5 had to be set aside, viz., for ophthalmia, 
contracted fore-feet, whistling, and flat fore-feet, coupled with 
chronic disease of the frog, and sand-crack. This much will 
suffice to indicate the general nature of the disqualifications, 
without going seriatim through the classes. 

Those who witnessed the show at the Palais d’Industrie in 
1856, or the recent International Easter one at Poissy, can judge 
of the strength of the French herds when it is adequately put 
forth on their own soil. We had not at Battersea the long white 
and cream-coloured lines of Charolais; the dark-red Salers; the 
dun and white-faced Comtois ; the lion-tawny Aubracs; the bay, 
white, and grey Algerians; the barley-coloured Limousins and 
Garronais, with their great offal, and collar power—but still the 
few which crossed the Channel, when joined to the Swiss, with 
all their picturesque accessories of collar-bells and herd music, 
gave a right pleasant international tone to the gathering. 
Various causes operated to prevent the French part of the Show 
from being so extensive as: His Majesty the Emperor and his 
agricultural representative, M. St. Marie, could have wished. 
Still every facility was given by the Imperial Government; the 
cattle were conveyed by rail, free of all expense, to the sea-coast, 
and the South-Eastern and South Coast railways were alike liberal 
in their arrangements. Two of the Charolais breed were brought 
over—a bull and cow—level, but hard to the touch ; yet fair speci- 
mens, the bull more especially, of a tribe more renowned for beef 
than milk. There was also one greyish-brown Garronaise, and a 
few specimens of the sturdy brindled and white Normands, to 
which Paris looks for its milk supplies; 1 or 2 yoke-bulls from 
the spurs of the Pyrenees, with coats like dull-red gold; and an 
excellent class of Bretons, to which England contributed largely. 


2B 2 
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Cows of this breed were first shown at the Chelmsford Meeting ; 
and Mr. Baker’s beautiful Gold Medal bull ‘ Prince” and 3 
heifers of the sort were commended in a General Class at Leeds. 
The prizes were generally awarded to the larger specimens, which 
are not so much fancied for their milk in toy dairies as the 
smaller ones, from the more mountainous parts of Britanny, 
where the pasture is scanty. Thirty-six inches is about the 
fashionable standard for cows; and the price, which at first 
ranged from 20/. to 24/., now goes as low as 13/. Black and 
white is the orthodox colour, but the red and whites—of which 
there is scarcely 1 in 20—are eagerly sought after. They are so 
docile, and bear tying up so well, besides living on 10 lbs. of 
fodder a day, that the Bretonne cow is not unfrequently reckoned 
as part of the luggage of families coming up to town for the 
season. The fine horn—like that of the Alderney, but thinner, 
and tapering away gradually from the head—is looked to as an 
indication of milking properties; and so are the lines inside the 
thighs, which should branch out wide, and run on at an equal 
distance down to the udder. The oval marks higher up and 
close to the tail give a promise of butter ; and the buff tinge and 
thick soft skin of the udder are said to be an infallible sign both 
of butter and milk. These cows have been known to hold their 
milk for 18 months after calving, and occasionally give as much 
as 6 or 7 quarts per day with a first calf. 

The Dutch cattle, which claim to be among the best dairy 
cows in Europe, and the parent stock from which our shorthorns 
sprang, did not show in much force, owing to the prevalence of 
the febris pecorum aphtosa (foot and mouth disease), which had 
been unusually severe in Holland; but the Swiss were a host in 

themselves. Although the Swiss Government, which took a 
deep interest in the matter, applied to have this stock divided 
into three classes, it was finally determined to form only two— 
the “ Swiss Brown” and “ Swiss Coloured.” The bulls were of 
all types and sizes, and were carefully scanned for their milk- 
marks; and M. Adrien Ecoffey’s prize cow was an especially 
grand specimen of her kind. One of the judges writes thus of 
them :— 


“Being appointed to these classes in conjunction with Herr Karlen and 
Herr Geusch, both eminent Swiss agriculturists, I beg to say, that according 
to the opinion of these gentlemen, in which I entirely concur, the show of 
stock in this class did great credit to Switzerland, both in point of numbers 
and excellence. The entries, both of bulls and cows, were far more numerous 
than those of any other class of foreign stuck, and the branded cross on the 
near quarter of many animals, denoted prizes taken at home. The Bernese 
or dun-coloured breed included several animals of great merit, and the oxen 
are not to be excelled as workers, but they are not destined to improve the 
‘Roast Beef of Old England.’ The spotted class varied exceedingly in size 
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* and shape, but though none of them approached our standard of perfection, 
yet it is probable that the whole class if brought to the test of the pail 
would have distanced an equal number of Shorthorns, Devons, or Herefords, 
taking the pick of the show-yard. In short they are first-rate dairy stock, 
and remarkable for their hardy constitutions, and I trust that they found 
sufficient favour with our dairy farmers to reward their enterprising owners 
for the trouble and expense they incurred in sending them over.” 


* Panard de Courville,” an active iron-gray of the pure Per- 


cheroune breed, was the sole representative of foreign live-stock 
among the horses: and the Augeron, Normand, and Perigourdin 
pig-breeds yielded their claims for representation to a large 
Craonnais boar, with the ears and snout of a truffle-hunter. The 
sheep classes, with the exception of two or three pens of Chinese, 
more famed for their prolific powers than their looks, were 
made up of pure and cross-bred Merinos. There were none of 
the Dishley-Merinos, whose ‘early maturity, when crossed with 
the Leicester, made such a fine feature at Poissy in 1857. The 
French Merinos are valuable for their size and mutton, as well 
as their wool, which weighs from 8 lbs. to 18 lbs. in the grease. 
Those exhibited were of good fair form, “‘up to the eyes and 
down to the toes in wool,” which is inferior to that of the 
Spanish Merino, the ewes of which race were small and defi- 
cient in constitution. Those from Saxony were not equal in 
size to the French, though very famous for the quality of their 
wool—a consideration which had to yield to that of superior 
form when an umpire was called in to decide between the Eng- 
lish and Saxon judges. Mr. Sturgeon of Essex and Mr. Dorrien 
of Sussex exhibited several pens of Merinos bred in England, 
which could not therefore compete for prizes. The pens belong- 
ing to the former gentleman were highly commended, and those 
of the latter were commended. 

Although, owing to its proximity to the Border, the meeting 
at Carlisle had rather a Scottish character, that country never 
furnished a really component part of the English Society’s Show 
until this year, It was suggested that such unions might be 
repeated, especially when the Royal English Society holds 
Meetings in the North; but this proposition does not seem 
feasible, as the charter of the Highland Society, as well as the 
general feeling on the point, would hardly admit of one meeting 
being merged into another, except under the exceptional circum- 
stances of this year, when both agriculturists and herdsmen 
were anxious to have a trip to the International Exhibition. 
The arrangements of Mr. Hall Maxwell, the Secretary of the 
Highland Society, for the servants in charge of the Scottish 
stock, are especially worthy of record. These men, who num- 
bered 120, were all strangers to London, and it was necessary to 
keep them under proper control, and well in hand. With this 
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view they were placed under Mr. Maxwell’s charge, and en- 
camped close to the yard, in marquees hired from Messrs. 
Edgington, and fitted up with new beds and bedding, kindly 
issued from the Tower by Lord de Grey. A certain number of 
them were on duty every night, and each day they were taken in 
detachments, at the Highland Society’s expense, to the Exhibi- 
tion and the Crystal Palace. The only stipulation with their 
employers was, that they should be sent up well dressed in 
Scottish materials, and certainly a more respectable looking and 
better behaved body of men were never brought together. 
Of the cattle classes the judges speak thus :— 


“ Polled Aberdeen and Angus, Class I.—The first prize was awarded to 
Mr. Lyell’s ‘Prospero, a bull of very fine quality, but small in size; and 
the second to Earl Southesk’s ‘Druid,’ perhaps in some respects better, but 
his age (8 years) was against him for breeding purposes; as a class they 
made a fair show. The first in Class II., Mr. Pierson’s ‘Young Alford,’ 
and the first and second in Class III., Mr. McCombie’s ‘ Rifleman, and 
Mr. Lyell’s ‘Commodore Trunnion,’ were good, but neither class was above 
an average. The cows were very good, I have not seen better ; Mr. McCombie 
here took first prizes with his ‘Pride of Aberdeen’ and ‘Charlotte’ 
Mr. McCombie was again first and second with his two year-old heifers, 
and Karl Southesk third, all with good animals in an average class. His 
Lordship was first with ‘Rosetta’ in Class VI., which was certainly not 
above an average, Polled Galloways, Class I., Mr. Beattie’s ‘ Mosstrooper 
the 3rd, a bull, first-rate of his kind, gained the first prize against three 
good animals. There was no entry in Class I., and only two in Class III. 
I have seen better animals than Mr, Beattie’s ‘Bridesmaid’ by ‘ Mosstrooper 
8rd,’ and the Duke of Buccleuch’s ‘McGill,’ the first and second in the 
Cow Class; the first and second heifers in Classes V. and VI. were pretty fair. 
The Highland cattle were not numerous; but, with some exceptions, of con- 
siderable merit; asa class the Aged Bulls were particularly good, and the 
first prize one, Mr. John Malcolm’s ‘Duntroon,’ seldom equalled. The two 
bulls exhibited in the other classes were only of ordinary quality. I ex- 
pected to have found the Cow Class better, but I have seldom seen finer 
animals than the three-year-old heifers, and I consider the Marquis of 
Breadalbane’s ‘ Prosaig’ the best female in these classes, in which Mr. John 
Malcolm gained two, and the Marquis of Breadalbane three of the first 

rizes. 

Pee The Ayrshire Stock were fairly represented in all the classes, except, 
perhaps, Class III., and more were exhibited than I expected. The Duke of 
Hamilton’s first prize bull ‘Sir Colin’ is as fine a bull of his kind as can 
be found anywhere, and the first prize two-year-old bull, Mr. John Stewart's 
*Carnal’ is also a good animal. The Duke of Athole’s first prize cow ‘ Colly 
Hill,’ although advancing in years, is a very fine one, with great capacities 
for the pail. This cow was, with her neatly-dressed milk-maid, one of the 
special attractions of the show, and milking time was most keenly looked 
for by the visitors. The Dukes of Athole and Hamilton and Mr. John Stewart 
took all the prizes in this class. 

“The Black-faced Sheep, the principal prizes for which were awarded to 
Messrs. Drife, Sandilands, and Pollok, made up an excellent show, quite above 
the average of any I have seen. Mr. Pollok’s first prize pen of old ewes 
were remarkably good, and in the other classes the competition was very 
equal,” 
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The Cheviot classes, which had no entries from Ross and 
Sutherlandshire, were not very numerous, but pretty good as a 
whole. Mr, Thomas Brydon’s first prize old ram was a very 
superior one, and well deserved his honours, and so did Mr. 
Borthwick’s first pen of ewes. 

In the Clydesdale classes the show of stallions was not 
numerous, as many of them had not finished their season. 
The judges report that the Duke of Hamilton’s “Sir Walter 
Scott” and Mr. William Kerr’s ‘‘Champion,” the first and 
second in Class L; Mr. Stirling’s “ Nancy,” the Duke of 
Hamilton’s “ Princess Maud,” and Mr, Stirling’s “Jess,” the 
first, second, and third in Class IV. ; and Mr. Findlay’s “ Bessie 
Bell” and “ Mary Gray,” the first and second in Class V., were 
first-class specimens and all of goodsymmetry. Of ‘Sir Walter 
Scott,” ‘ Nancy,” and “ Princess Maud,” they remark that they 
had ‘great style in action,” but that ‘‘ Jess” had “bad action 
with her forelegs.” Mr. Kerr’s mare “ Rosie,” which took the 
first prize in Class IIL, is noticed as “‘ good through the heart 
and round the loins for a mare out of condition, and the bone 
and hair on the legs good.” Another judge thus speaks to the 
merits of the classes :— 

** Ased Clydesdales were superior, particularly the first prize horse; the 
three winners of prizes in Class I. were what I should term extra speci- 
mens of the Clydesdale horse, but the unsuccessful entries were not good. 
In Class IT. for entire colts, Mr. Mowbray’s first prize colt was good at the 
age, but all the others were below the average, and in many respects inferior. 
The mares with foals at their foot in Class III. were fair specimens of the 
breed, but mares in foal, Class [V., quite surpassed them as a whole, and 
were, in my opinion, the best class of all the Clydesdales at Battersea; the 


first and second fillies in Class V. were also superior, and all in this class 
rather above the average.” 


To show the strength of Class V. it may be mentioned that 
Mr. Stirling exhibited five mares in it, of which the only one 
that missed a prize or a commendation was the 12-year old 
“Snip,” who, in Mr. Douglas of Athelstaneford’s hands, has 
won first prizes at the Royal Agricultural and Highland Society’s 
Meetings, and still looks as sound as ever én her legs. Among 
these five there was a considerable diversity of colour and type, 
and they varied in height from sixteen hands to sixteen three and 
a quarter, 


CatTTuLe. 


Turning from the!Foreign and Scottish to the English part of 
the Show, we find it opened by an array of 250 shorthorns,— 
138 males and 112 females. Perhaps there were not so many 
“‘plums” among them as at Leeds (where Captain Gunter’s 
“ Duchesses” were so prominent), but the female classes con- 
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tained a greater amount of average excellence. The subdivision 
of the Aged Bull class was successful in every way, as the 
3-year-old bulls formed one of the most interesting classes, and 
the two included 53 entries as against 38 last year. In the Aged 
Bull class, the second and third at Leeds only shared the general 
commendation, and a highly-commended one now took second 
honours. ‘“ As a lot, they had fewer rough points, but still there 
was not one tip-top bull” to give character to the class. Though 
not what is technically termed “a show bull,” the American- 
bred “ Lord Oxford,” had some grand points about him; and 
the filling-in of the fore-ribs of “Coeur de Lion,” who girthed 
9 feet 7 inches, was worthy of the last Smithfield Gold Medal 
ox. The Scottish luck began with Mr. Stirling’s ‘ Forth,” in 
the 3-year-old Bull class; and two firsts, a second, and a third 
constituted their share of the Shorthorn prizes. It was also 
specially observable that the owners of small or more recently 
established herds contended very successfully with some of the 
most formidable exhibitors of bygone years. Still the peculiar 
feature of this part of the Show was the winning of the gold 
medal for the best male animal in the classes by a bull calf, 
' “whose wonderful maturity and careful preparation have perhaps 
never been equalled.” 

Of the Bull classes, one of the Judges reports thus :— 

“Tn Class I. there was certainly nothing very good, but there was a great 
improvement in this respect, that none of the class were unable to work. 
Mr. Wood's ‘ Lord Adolphus,’ to which we awarded the first prize, although 
rather flat on his sides, and thin across his shoulders, was by far the best 
in quality, and in my opinion best adapted to produce good stock either for 
breeding or the butcher. The second, Mr. Langston’s ‘ Lord of the Harem,’ 
was a very useful bull, and more compact, but not of such good quality as the 
first; the third, Messrs. Hosken’s ‘ Prince Frederick, being older, was well 
finished, but deficient in quality and hair. The class altogether was useful, and 
none of them were overfed.” 

With respect to this decision, which was unanimous, another 
Judge writes— 

“We were not to take into consideration the present value of the animals 
to the butcher, but the §ociety’s object of promoting the cheapened production 
of the best meat, regard being had to those animals in a breeding state most 
calculated for that object. ‘ Lord Adolphus’ had the best head and best fore- 
quarters in the class, that point of all others being most difficult to get in all 
male breeding animals, and his forequarters, which were the type of what 
they should be in a breeding animal, were worth a shilling per stone more 
as a carcase than those of any other bull in the lot.” 

The first report proceeds thus :— 


“Class II. was a very good class generally; Mr. Stirling's ‘ Forth, which 
got the first prize, was, if anything, too fat, which rather put him out of 
shape; the second, Mr. Ambler’s ‘ Gamester,’ was a particularly nice bull, but 
short of condition; and the third, Mr. Balfour’s ‘Great Seal, useful, but 
nothing particular as to quality. In the remainder of the class there were 
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many useful bulls. In Class IIT. there was nothing very good. The first 
prize, Mr. Marjoribanks’s ‘ Whipper-in,’ had bad hind-legs, but a little better 
quality, though not such good symmetry, as the second, Colonel Townley’s 
‘Royal Butterfly 10th; and the third, Mr. Ambler’s ‘ Windsor Augustus,’ 
was a neat bull, short of condition. Class IV. was by far the best, as 
Mr. Jonas Webb’s ‘ First Fruit’ was the richest specimen I ever saw at 
the age, both as regards symmetry and quality. Mr. Pawlett’s ‘ Hopewell, 
and Mr. Robinson’s ‘ Jericho,’ which received the second and third prizes, 
were good, and there were at least ten more fit to take a prize.” 


In the female classes, Mr. Richard Booth had the good fortune 
to win two first prizes and the gold medal with the only animals 
he brought to Battersea, His gold-medal cow, “©Queen of the 
Ocean,” sister to “Queen of the May,” ‘Queen Mab,” and 
“Queen of the Vale,” is ‘‘a short-legged, well-formed, and 
useful animal, and by far the best female shorthorn in the yard, 
with shoulders and hocks as near perfection as possible, Lady 
Pigot’s ‘Pride of Southwicke’ was second, easily enough,” this 
being the third time in succession that her ladyship has gained 
one of the cow prizes; and Mr. Jonas Webb’s “ Lady Elizabeth 
Yorke,” “not a good one, and overfed,” came third. In point of 
massiveness and breeding qualities, this gentleman showed a 
remarkable lot of five in this class. Their united ages were under 
24 years, yet, without any twins to swell the number, they had 
bred 14 calves: one was within 3 and another within 7 weeks 
of calving, two had calved in April, and the time of the fifth 
was up in September. “Maid of Athelstane,” “ Wood Rose,” 
and “ Claret ”—all winners at the Society’s meetings—were now 
unnoticed, and no commendations of any kind were bestowed. 
One of the Judges thus speaks to the point :— 

“With the exception of Mr. Booth’s cow, I did not think there were any 
really first-class ones, and in many instances they were very objectionable in one 
very important point, I mean as regards their milking. Ido not find fault with 
the small quantity of milk they were likely to give, but a great many otherwise 
good animals had udders of such ugly shapes, that a milch cow-dealer would 
not have them at any price. Now in my opinion, a cow with an udder that 
appears to be full of large stones cannot be the proper animal to breed from. It 
is a pity that the breeding animals should be shown so very fat, and I hope it 
was noticed by the public that the very fat ones did not in all cases obtain 


prizes, but only when in our opinion they would have done so had they been 
less covered with flesh.” 


He adds— 


“We may decidedly call the show of shorthorn females good, especially 
as regards the younger heifers; the cows were not so good, two-year-olds 
about the same, and yearling heifers better, than at Leeds. The Duke ot 
Montrose’s ‘ May Morn,’ the winner in the two-year-old heifer class, is a good 
shorthorn in style and quality; Mr. Lane’s ‘Maid of Athens’ (the second 
prize) is a nice even-grown heifer, and Mr. Douglas’s highly commended 
‘Queen of Athelstane’ has good flesh, deep ribs, and a beautiful loin, but is 
over fed, and with bad shoulders. 

“In the yearling heifer class, Mr. Atherton’s ‘Lady Barrington 6th, a 
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nice level heifer, which looks older, and would look very different if she 
was poor, was highly commended, and eight others out of the forty-four 
were commended. In this fine class, Colonel Townley with his ‘ Frederick’s 
Faithful’ was second to Mr. Booth’s ‘ Queen of the May 2nd, a real short- 
horn, but not so good as she might be in the foreribs and shoulders. Lord 
Feversham’s ‘ Barefoot, the winner of the third prize, has good quality, but 
not a nice head, and looks like making a cow ; and the flesh of Mr. Marjoribanks’ 
‘Winning Witch’ was too coarse for a female. There were several nice animals 
in the class, but too many of them oyer-fed and without nice quality; and, 
moreover, one or two of the best had not the hair of a shorthorn.” id 


The winner in the Calf class, Mr. Middleborough’s “ Lady” 
was “on a high leg, and looks like making a cow ; but is long 
in the face, and not very good in the shoulders.” The second 
prize calf, Mr. Douglas’s “Pride of Athelstane,” ‘had nice 
quality of flesh as well as two good ends, but was hollow on the 
loins ;” and the Judges pondered long before they conld decide 
to prefer Mr. Robinson’s “Claret Cup” for the third prize to 
Lady Pigot’s “ Castianira,” which was highly’commended. Others 
in this class are judicially mentioned as “having capital coats, 
with flesh too coarse for heifer calves, and unnaturally fed.” 

Of the Herefords, a Judge writes: “1 consider that as a whole 
they showed well, and the cows and yearling heifers were the 
best I have ever seen at a Royal Show ;” and another: “I con- 
sider them superior to those at Leeds in quality as well as in 
number, especially in the classes for 2-year-old bulls, bull calves, 
cows, yearling heifers, and heifer calves.” This important class 
showed in stronger force than at any previous meeting of the 
Society, which gives, we trust, a good earnest for the next year. 
The largely-increased area over which they now extend was men- 
tioned in the Leeds Report, and this year we can congratulate 
the breeders on a still further extension, and the marked success 
which has attended the efforts of distant exhibitors to compete 
with the great local herds. Thus the gold medal for the best 
bull in the classes went into Shropshire, and that for the best 
female into Dorsetshire; the first prizes for aged bulls and 
yearling heifers to the Prince Consort’s Flemish Farm in Berks ; 
that for 2-year-old heifers into Gloucestershire; and for heifer 
calves to Warwickshire ; two prizes only being left for the county 
from which the breed takes its name. With only two excep- 
tions, all the animals presented that uniform appearance in 
colour and marks which popularly characterises the pure-bred 
Hereford. The spots on the face and legs of “‘ Maximus,” the 
winner in the Aged Bull class, as well as his general appearance, 
tell that he is closely allied in blood to the Tomkins’s mottle- 
faced Hereford; and he seems from the herd-book to have a 
dash of Tully Grey, as well as red with white face—an amal- 
gamation to be found, as in former years, in nearly all the animals 
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shown, and particularly in the winners of prizes. It is also 
worthy of remark that 8 winners out of the 24 were either bred 
by or directly descended from the herd of the late Lord Berwick, 
who crossed his “Knight Greys” with red and white-faced 
bulls from the herds of Messrs. Hewer, Longmore, Carpenter, 
Williams, &c. The gold-medal bull, Mr. Hill’s “ Milton,” and 
a third prize bull Mr. Duckham’s “Victor” (who gave 11 
months in his class), were both by sons of his lordship’s ‘‘ Cherry 
7th” by “Hotspur.” Mr. Read’s first prize 2-year-old heifer 
‘*Theora,” and his second prize heifer calf “Miss Southam,” 
were both daughters of the same cow; “ Ada,” “ Adela,” and 
** Adelina,” winners of a third and two first prizes, were of his 
lordship’s Silver tribe ; and Mr. Naylor’s second-prize ‘* Heiress” 
was also bred by his lordship, but from a different tribe. The 
Cow class, which was headed by Mr. Coates’s gold-medal 
winner ‘ Matchless ” was universally commended, as were those 
for 2-year-old bulls, yearling heifers, and heifer calves. Mr. 
Hill’s “Milton,” and “ Adela,” from the Prince Consort’s 
Flemish Farm, were both first prize winners at Leeds last year 
(although the latter was disqualified from a misdescription) ; and 
“ Adela’s” half-sister, Mr. Baldwin’s “‘ Adelina,” from ‘ Agnes,” 
now takes the first heifer calf prize. 

The Devons ‘‘ were the best | have ever seen, and I have attended 
eleven Royal meetings ; the cows, heifers, and yearling heifers 
especially were very superior.” Mr. James Davy, of Fitton, 
sent 5 animals, and won four firsts and a second (against one of 
his own), besides taking both gold medals with “ Duke of 
Flitton” and ‘‘ Temptress,” neither of which had been in a show- 
yard before. The Messrs. Quartly were not exhibitors; but the 
“Duke of Flitton” and Mr. Newbery’s “Bonaparte,” which 
was second to him in his class, were by Mr. James Quartly’s 
“‘ Napoleon ;” and Messrs. Palmer’s ‘‘ Lord Cary,” the third in 
the same class—Mr. Bodley’s “Champion,” the second in the 
2-year-old Bull class—and “Crown Prince,” from the Prince 
Consort’s Norfolk Farm, the first in the Yearling class—were of 
pure Quartly blood. Mr. Farthing’s ‘‘ Viscount,” who took the 
first prize in the Yearling class at Leeds, was first in his class 
again ; and ‘Crown Prince” was alike promoted from the head 
of the bull calves to that of the yearlings, his place of last year 
being taken by “Prince Alfred,” of the Prince Consort’s blood 
on both sides, making the fourth first-prize taken this year by 
animals from the Prince Consort’s Norfolk and Flemish Farms. 
Of the 11 in the Cow class, one of which did not come, no less 
than 5 were commended and 1 highly commended ; and Mr. G. 
Turner’s “ Piccolomini” earned second honours, as at Leeds last 
year. The winner “Temptress” (whose Pink blood has been in 
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the Davy family for upwards of a century) was drawn out for 
the gold medal with the same owner’s first prize yearling heifer 
“Princess Alice,” who was the first heifer calf at Leeds; and 
all the heifer and heifer-calf classes were commended. 

One of the Judges speaks of Mr. Davy’s 
“Duke of Flitton” as being a capital type of the North Devon, with a rare, 
level back, an astonishing loin, a good fore-quarter, the best of texture, and 
with all his points in good keeping, but with not so pleasant a head. My. 
Newbery’s ‘ Bonaparte’ was useful, but not so level and symmetrical; and 
Messrs. I’. and J. Palmer’s ‘Lord Cary’ was nice and level and of good 
texture, but of diminutive size. Mr. Farthing’s ‘ Viscount’ is a very meaty 
animal, of immense size for his age, but of a very different style and touch to 
the pure North Devon, and far too much loaded with fat for breeding purposes ; 
‘Crown Prince’ was useful, but deficient in mellowness and depth of flesh. 
‘Temptress’ was a splendid specimen of a North Devon, with a lovely head, 
and gracefully-laid shoulders and chest, forming one of the finest fronts ever 
seen; she was, perhaps, the most perfect type of an animal in the yard. ‘ Pic- 
colomini’ was also a surpassingly good cow; and the third cow, Mr. J. A. 
Smith’s ‘Rachel, a very neatly-formed animal of exceedingly good quality. 
Mr. Paull’s two-year-old first prize heifer, ‘ Young Hebe’ (bred by Lord Port- 
man), was all that could be desired, with a fine touch and nice even frame of 
large size. ‘I'wo such yearlings as Mr. Davy’s ‘ Princess Alice’ and * Young 
Empress’ have been seldom seen in one man’s possession, but I am inclined to 
think that the latter will make the better of the two, as she is younger, and 
promises to have more size and commanding appearance, with quite as good 
quality. His first-prize heifer calf, ‘ Lady Fortune,’ was also remarkably neat. 
Mr. James Merson, a very steady supporter of these classes, showed some 
beautiful animals, and took four prizes.” ; 

The Sussex Cattle were, “as a whole, good, and I should say 
decidedly improved. There were two very useful old bulls and 
two or three very good cows; but the younger animals were 
hardly equal to the elder ones. They had fine, deep flesh, and 
quite maintained the improvement which they have shown of 
late years at Smithfield.” Experience has proved them to be as 
hardy if not hardier on poor cold clays than any other breed. 
The classes were very fairly filled, and three out of the five 
firsts were awarded to the Messrs. Heasman, who found them- 
selves alone with a cow and a bull in these classes last year. 

Only fourteen Long-horns were entered in the six classes, and 
of these “the breeding cows were good but the bulls had nothing 
to recommend them.” The first prize in the cow class was won 
by Mr. Warner’s “‘ Lupin,” Lieutenant-Colonel Inge being second 
with his “ Fill-pail,” and first with his aged bull “Tom.” Mr. 
Burbery, whose blood dates back as far as the beginning of the 
Wroxton herd in 1756, had the first and second prizes for year- 
ling heifers, and also bred Mr. Davis’s first prize yearling bull. 
Although they are generally looked upon as relics of a bygone 
age, there are several herds of this breed in the Midland Coun- 
ties and elsewhere, varying from fifteen cows and upwards. 
Their “ fill-pail ” talent (which is well indicated by the conven- 
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tional milking-marks) admits of no doubt: and although the 
young stock are put on the poorest pastures and get sadly spoiled 
thereby, they retain the faculty of fattening at a great age. 

The “ blood-red dairies” of Norfolk and Suffolk mustered nearly 
as strong as those of Sussex, and ‘ presented several specimens of 
ereat merit, size, and symmetry, with good flesh and constitution 
and plenty of lean to the fat,—all qualifications for making as 
much good beef at the least possible cost from a given quantity 
of food as any breed in the yard.” Another Judge says, “They 
were of great merit, and I observed in them great advances in 
the three very desirable acquirements of size, symmetry, and 
quality ; and in improving the two latter the former has not, as is 
too often the case, been sacrificed but rather increased. In both 
these classes | observed improvement in the young over the elder 
branches of their respective families, and these breeds have been 
under my inspection before.” Careful crossing seems to have 
done much towards correcting their great tendency to be high 
on the tail. There is evidence of the existence of the breed in 
the Eastern Counties for upwards of a century and a half. It is 
thought that they derive their origin from the Poll Angus or 
Galloway (large quantities of which are still sent to graze in 
Norfolk and Suffolk) crossed with a red native breed. They are 
not styled “useful” unless they give their twenty quarts a day 
when in full milk; and although feeding is not their forte, 
bullocks, if well done to, will weigh their 70 stone of 14 lbs. at 
three years old. From the favourable impression they created, it 
is hoped that perhaps in future they, as well as the Sussex, may 
have classes of their own. Lord Sondes and Sir Edward Kerrison 
each won first prizes, and Mr, Samuel Wolton another. 

Of the five classes assigned to North Wales four did not fill, 
and the two cows which came “had but little to recommend 
them.” South Wales, or rather Mr. Clare Sewell Read of Nor- 
folk on its behalf, had a pair of cows among the nine in the 
classes, which “ were, in length, size, and flesh, the best I ever 
saw.” The Kerry entries were very short, and the judges con- 
sidered them “indifferent.” Black is the orthodox colour, but 
some of the experienced breeders consider the deep red to be the 
best milkers. They fatten well in a short time when they have 
had some nine months to recover themselves after coming from 
the mountains of Kerry; and their weight when fat may be 
estimated at from 34 to 54 cwt.’ Their cost when just taken off 
the mountain varies from 2/. 10s. to 52, and with good manage- 
ment few herds return a better profit from the pail. 

Of the Cattle from the Channel Islands, Colonel le Couteur thus 
writes: ‘ Although they did not come in very great numbers, 
some very beautiful animals were shown. I was pleased to see 
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that stock bred in England could be continued pure, though in 
some cases a cross with the shorthorn was perceivable. Such 
should not fairly come into competition with the pure breeds of 
the two islands, and a certificate of purity should be demanded 
if the Judges deem it right.” Of the fourteen prizes nine went to 
the Channel Islands, the Jersey men being beaten twice for first 
place and the Guernsey once. About 1200 head are annually 
imported, of which two-thirds come from Jersey and not twenty 
from Alderney, which is now so much built over. 

The Guernseys are the larger breed of the two, but the Jerseys 
are generally more choice. ‘The blue and grey are perhaps the 
hardiest, but pale fawn and white and smoky fawn and white 
have always been preferred, as giving the richer quality of milk. 


HorskEs. 


Owing in a great measure to: the very superior arrangements, 
by which comfortable wooden boxes (whose front partitions 
should be made more secure) were substituted for sheds open 
on two sides, the show of thorough-breds “was decidedly supe- 
rior to that at Leeds.” It was a somewhat remarkable coin- 
cidence that horses which were first and second for the Derby 
in their respective years should have occupied those positions 
for the 1002. and 25/. prizes for ‘‘ improving and perpetuating 
the breed of the sound and the stout thorough-bred horse 
for general stud purposes.” The three Judges in this class 
were unanimous as to Mr, Phillips’s “ Ellington,” being decidedly 
the most useful animal for that purpose among the twelve which 
were brought before them, and which were ordered out into the 
horse-ring for comparison by four ata time. “With an especially 
good back and well-formed limbs, this son of ‘ Flying Dutch- 
man’ and ‘Ellerdale’ combines very fine action and quality. 
His head might be a little sweeter, but the slight tendency to be 
light in his middle, might be accounted for by his having fretted 
and refused to eat anything during the first part of the show 
week.” ‘ Marionette” had “ good hocks, thighs, and depth, but 
was defective in his fore legs.” ‘Sir John Barleycorn,” who 
was second for this prize at eede “is losing his muscle with 
age, and is, moreover, rather too long below the knee ;” and but 
for a curb, “King Brian” might have shared his high com- 
mendation. ‘Their competitors had generally “ good action, but 
were too light-boned ;’ and we looked in vain for one of those 
low, long sires on big and short legs, which are every year 
becoming more rare. The same remark applies to the thorough 
or half-bred hunter-sires, which the judges considered to be, as a 
lot, “‘decidedly deficient in power and light of bone for their 
size.” The bar-sinister, which is such a disputed point among 
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breeders of hunters, did not operate against “ British Statesman ” 
(who was second in this class to “ Canute” last year), and the 
second, “Billy Barlow,” both of them bred in Cumberland, being 
by “Royal Ravenhill” and ‘“ British Yeoman,” which won the 
same head prize in 1855-56. ‘“ British Statesman” had only one 
thorough-bred cross in his pedigree, but makes quite as much 
show with it as “Billy Barlow” with two. The highly-com- 
mended “Horatio” had a good deal of hunter fashion, but 
Professor Spooner’s examination made the choice very limited. 
Only four hunting brood mares were brought into the ring, and 
a good-looking chesnut mare, ‘The Yore,” by “ Bay Middleton,” 
won her 47th prize as a dam of hunters or thorough-breds, but 
was subsequently disqualified on account of wrong entry. She 
would also have been objected to on another ground. Lord 
Berners’ “‘ Barbara” (to which the prize was eventually awarded) 
occupied the same place in this class as she did at Warwick; 
but ‘* the chesnut came right away from her and all the lot.” 

The hunter geldings of 4 or 5 years old presented a miserable 
contrast to the grand array which Yorkshire and Durham sent up 
to Leeds ; and we looked in vain for “‘ Burgundy,” ‘* Holmes’s 
Brown,” “ Emerald Isle,” ‘‘ Adam Bede,” ‘ Neck or Nothing,” 
and “ Overplus.” Nothing interfered with the claims of the 
winner—“ a long, low, and strong chesnut, by “* Marsyas ”—with 
fine action, up to 14 stone, and just what a hunter ought to be for 
a fast 50 minutes.” Mr. Elwes’s second prize horse was much 
plainer, but useful, and with great: power. Only one prize was 
given in Class IV. for hunting mares, and that to Mr. Robinson’s 
“ Lady Bird,” a remarkably neat and nice mare, but rather light- 
boned. 

The Judges of the carriage horses, roadsters, and ponies, have 
reported as follows :— 

*Class I, Coaching Sires.—This class furnished only five competitors : one 
from Yorkshire, and four from the home district. The Yorkshire representa- 
tive, Mr. Holmes’ ‘Young Pottinger, was a grand goer, and a very level, 
useful horse, but had hardly length and fashion enough for a first-class coaching 
stallion. He was, however, an easy winner of the first prize; the second went 
to Mr. Kitchin’s ‘Speculation, a good-looking dark-brown horse, with rather 
narrow feét, and not exactly calculated to get coach-horses. Nothing else in 
the class requires notice. 

“Class Il., Coaching Mares, contained three fine animals. Mr. Cooper’s mare, 
by ‘ Brutandorf,’ dam by ‘ Langar, a splendid mare, with action, size, colour, and 
fashion, in short, all that could be wished, was placed first; Mr. Holmes’s 
* Polly, also a fine mare, took the second prize; and Mr. Platt’s ‘ Wonderful 
Lass’ (the prize Cleveland at Leeds), was a good third. The other two were 
nowhere, and No. 746 was misplaced in the catalogue. 

“Class I. Roadster Stallions.—In this class twelve candidates appeared, the 
same number as at Leeds, but not equal to them in quality, and not headed 
by a ‘ Quicksilver’ Mr. Johnson’s ‘ Merrylegs,’ the first here, and second to 
‘Quicksilver’ at. Leeds, is a nice level-made horse, of great substance, with 
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good shoulders and short legs, and more like getting a gentleman’s hack than 
most of these trotters. Mr. Martin’s ‘ Crocus,’ “the taker of the second prize, is 
more of a professional trotter; he has grand action and good limbs, and 
although a little light in his back ribs, is altegether a very useful horse. 
Mr. Moss’s ‘ Buck Merrylegs,’ who has taken many prizes, and is a very useful 
good sort of horse, was highly commended, an honour he did not attain at 
Leeds. No. 748, Messrs. Hargreaves and Crav en’s ‘ Young Pride of England,’ 
a good-looking roan, was a favourite with the public, but his hocks stopped 
him with the Judges. 

“Class Il. Roadster Mares.—This small class of four was reduced to three by 
the disqualification of No. 761, ‘ Kitty, aged about 22, from years and in- 
firmity. Mr. Jonathan Peel’s nineteen years old mare ‘ Jessie’ was an animal of 
great power and fine action, and just the sort of mare to breed from. Mr. Percy’s 
second prize mare, ‘ Crafty,’ had less size and power, but was a very good goer. 
Neither of them possessed quite as much of the roadster character as Mr. Walter 
Burch’s roan mare, No. 709, which took the first prize in this class at Canter- 
bury, and was this year shown as a hunting brood-mare, where she was out of 
her place. 

“The Pony Stallions, above 124 and under 14 hands.—Looking at the great 
demand for good ponies, this is a class worthy of encouragement. Nine com- 
petitors were brought out, several of which were very useful animals. Mr. 
Blenkiron’s ‘Napoleon’ was a strong, active, and really useful pony, with 
substance enough to carry a heavy man. Captain Edwardes’s ‘Taffy’ was 
something of the same style, but his hocks were deficient. Mr. Ashwell’s white- 
legged chesnut was of a different stamp, nearly thorough-bred, a little light in 
his body, but with capital legs and feet, and a wonderful goer, which gave 
him the second prize. Mr. Moffatt’s ‘Tom Sayers’ (whose sire, ‘ Highland 
Laddie,’ won this prize at Chester), was a good useful pony, and likely to get 
stock with strength and substance. Mr. C. Moffat’s ‘Stranger’ was very 
pretty and a splendid mover, but too light to win here; and Mr. Massey’s 
‘Sunbeam,’ a quick active bay, was commended. Dr. Beevor’s ‘ Bobby,’ now 
22 years old, and the sire of very many good ponies, was, or rather had been, 
the best pony in the class, and take him for symmetry, substance, size, quality, 
and colour, he is almost perfection ; but the poor old fellow was lame, and his 
day is gone by, so he was very reluctantly passed over and highly commended. 

“ Mare Ponies, Class II1.—Of the eleven exhibited, Mr. Matthews’s ‘ Ozone, 
a very neat active brown, with great liberty of movement, was placed first, and 
Mr. Branwhite’s ‘ Pretty Girl, a good-looking roan, with more substance but 
less action, second. Both were valuable animals and worthy of their position. 
Dr. Beevor’s ‘ Indiana,’ a 4-year-old, by ‘ Bobby,’ was ‘a picture, but rather 
light of bone: she is very likely to be heard of again. There were some other 
pretty ponies, but nothing to call for especial notice. 

** Pony Geldings, Class III., were a very moderate lot. The prize pony, 
‘Pretty Boy,’ came out of the same stable as ‘ Pretty Girl, but was not her 
equal, 

a Ponies not exceeding 124 hands, Class I. and II.—With the exception of a 
drove of half-starved Shelties, the 45/. offered as prizes for the three classes of 
small prizes produced only five competitors, viz., one stallion, Mr. Baker’s 
‘Gem,’ a nice active Exmoor pony, bred by Mr. Robert Smith, and, as might 
be expected, good of the sort. Besides the Shelties, there were two mares and 
a stiff little roan, which took the first prize in Essex a few weeks ago, as he 
also did here, the other being an active Welsh 3-year-old ; but neither of them 
first-rate specimens. The geldings were only two in number : a grey Exmoor, 
‘Cornet,’ belonging to Lord Braybrooke, which could go, and a golden (Welsh) 
dun, which could not go; hence the preference was given to the former. 
This class of animal is too small to be generally useful, and surely the 45/7. 
might be more usefully applied.” 


Report of the Stewards of Stock at the Battersea Show. 385 


It might be advisable, if the pony classes were retained, to 
raise the standard in each to 144 and 13 hands. Several ponies 
were sold at high prices: one at 150 guineas, two at 100 guineas 
each, two at 60 guineas, two at 50 guineas, &c. Such being the 
case, it would not be wise to discontinue giving prizes. 

Another Judge says :— 


“Tt may perhaps be as well in this Report to take in order the classes of 
horses which came under my observation, and I regret to say that (with the 
exception of the Suffolks) they did not come up to the high standard of merit 
which an All-England show and the value of the prizes given warranted ; nor 
do I think that the classes generally equalled those of the previous meeting at 
Leeds. ‘This is the more to be regretted, as the accommodation provided for 
them was as good as possible, and owners had not, as on former meetings, to 
fear the risks and exposure to the weather. The criticisms and judgment of 
the public, and a twice-a-day exhibition of horses in the ring, added much to 
the attraction, and also I feel sure, from the constant crowds in the horse-yard, 
to the pecuniary benefit of the Society. One regulation, however, remains to 
be altered, since it forms one of the principal reasons which deter many 
owners, especially farmers, from sending their horses. I allude to the annoy- 
ance felt by the exhibitors in having their horses submitted to the searching 
scrutiny of the veterinary surgeon, and their too often consequent disparage- 
ment and rejection. I contend that the Judges, if properly selected, ought to 
be able to discriminate and determine what is and what is not fit to pass, 
without previous inspection by a veterinary surgeon. If, however, the Judges 
are at fault, then let the Society’s veterinary surgeon be at hand for them to 
appeal to. The adoption of this arrangement would, I am sure (from the many 
complaints of the present one which have reached me), greatly increase the 
show both of stallions and also of horses exhibited for the saddle or for harness 
purposes. Owners of stallions and farmers will not send their horses to be 
crabbed and consequently lowered in value because they cannot pass a strict 
veterinary inspection, whereas when they are submitted only to those appointed 
to be their judges, if the prize is withheld from them, it is to be presumed there 
is a sufficiently valid reason, and the horse in question returns home without 
losing caste or being proclaimed a screw. Many a horse may be most suitable 
for the hard tasks imposed on him in the field and on the road, and yet may 
have hocks disposed to curbs, or fore-legs to splents: still Ido not see that such 
a horse should be summarily and at once rejected. 

“ Tf the 1007. prize did not succeed in collecting together the cream of the 
studs in England, as one could wish to see, still the two which gained the first 
and second prizes were undoubtedly the most fitted for ‘ perpetuating the breed 
of the sound and the stout thorough-bred horse.” The prizes for the best 
hunting stallion failed in attracting either as large or as high a class as might 
have been hoped for. ‘The horses which gained the first and second prizes both 
had a stain in their pedigree, yet was the Judges’ fiat confirmed by the opinion 
of most of the spectators. In this I find that they agreed with some opinions 
which I ventured to express in my review of the horse-classes at the Royal 
Agricultural Canterbury Show, and which opinion met with no small opposi- 
tion at the time in the pages of Bell’s Life. Iam still of the same opinion that 
a good, strong, and bony hunter, with a stain, is more calculated to get weight- 
carriers and serviceable riding-horses than the generality of those thorough- 
breds which infest our country districts and propagate an unsound and worthless 
race. I have held over and over again that the thorough-bred horse with 
action and substance is far preferable in every point of view to any other; but 
failing in that, I prefer a style of horse for getting hunters similar to those to 
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which the prizes were lately awarded. What, after all, are the chief requisites 
forahunter? Power, endurance, and action. If we lose sight of these qualities, 
we cannot expect to breed a marketable article. 

* The premiums given for hunting-mares and geldings brought a good many 
to the show, but, in my judgment, not of the highest class; still as many of 
them realized high prizes, I hope their owners were compensated for their 
trouble in exhibiting them. 

‘‘ The carriage-horses and roadsters are two classes which want all the 
encouragement the Society can afford them; for, unlike the thorough-bred 
horse, which is universally patronized in the highest quarters, these greatly 
depend upon the prizes given by the Royal Agricultural Society and other 
local meetings. I do not think they were so well represented as I have often 
seen in the north of England; and I am inclined to recommend that the 
prizes given to the Pony classes should be taken from them and added to the 
classes for carriage and roadster stallions and mares. It is all very well to 
give prizes for ponies when the meetings are held in the Welsh or hill districts. 
Even then (as they belong more strictly to the vicinity) they should be 
encouraged by local prizes, as has been done on several occasions. At a 
meeting like the late one, money was quite wasted when given for ponies under 
124 hands high. So bad was the class of pony geldings in Class III. that the 
Judges for some time withheld the prizes altogether; and in Classes I., IL, 
for ponies uncer 123 hands high, the 35/. which was given away was pretty 
nearly the value of the lot exhibited. A very pretty stallion, bred at Emmett’s 
Grange, got the prize, but the prize even here was more than the value of the 
pony ; and in the class for mares, the little things which were deemed worthy 
of the prizes were most ordinary. Again, in the class for ponies above 123 
and under 14 hands, no animal was shown at all above the most average 
standard of merit. The dun pony which gained the first prize was a useful 
pony, and the chesnut which was second was a nice blood hack rather than a 
pony. On these considerations, I feel sure that 70/. might safely be trans- 
ferred to the more useful classes of hunters, roadsters, and carriage-horses, I 
should recommend 30/. for the first prize for roadsters, and the same for 
carriage-horse stallions. Oue prize of 20/. might still be kept for pony stal- 
lions above 13 hands, as it would include what are called cobs. The prizes 
given to carriage-horses fell to the lot of two horses bearing a different stamp. 
The first prize was gained by a very strong-legged horse by ‘ Pottinger.’ He 
was of the stamp so desirable to preserve—long, low, and wide. The second 
prize horse, perhaps, showed more quality, but was hardly as suitable for the 
purpose, 

‘In the Hackney class, it was quite a study to see the different style and 
breeding of the animals exhibited. Two thorough-breds were put into it, 
which was quite a mistake on the part of the owners. 

“The horse called ‘a roadster’ is too apt to degenerate into a coarse, heavy- 
necked, harness sort of horse ; whereas our chief aim should be to get a short- 
legged, strong, and at the same time wiry, animal, with a perfect forehand, 
and plenty of quality about the head and hind-quarters, and not less than 14 
hands high. ‘The winner in this class answered to a good many of these 
requisites, though not entirely. They were all too much of harness-horses ; 
the second especially, though a very useful horse for any district. A roan 
horse in this class, which did not gain a prize, had much to recommend him. 
IT am very anxious to draw as much attention as possible to this class, being 
convinced that the time is come when we can scarcely obtain any good 
specimens of the old-fashioned long and low hackney. 1 have now run over, 
though very briefly, the chief points which struck me in the late Agricultural 
Meeting. Itrust that the Society will continue to encourage as much as pos- 
sible all the horse classes, with the exception of those for ponies. They, as I 
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have said above, are hardly worth the liberal prizes hitherto given; and if 
one prize of 20/. is given, and the remaining 70/. added to other classes, it 
would be pro bono publico,” 


The Suffolk Horses had this year, for the first time, a class to 
themselves, and they did full justice to the step thus gained by 62 
entries, or 9 more than the rest of the agricultural and dray horses 
put together. One of the Judges speaks of their being, “as a 
whole, the best I have ever seen.” ‘‘The 2-year-old colts and 
fillies,” says another, ‘“‘were very good classes, but might be 
improved by having a little more substance in their fore-legs, 
and rather less tendency to be heavy in their tops. The mares 
and foals made up an excellent class, containing several very 
stout, clever, and active mares, and it is rarely that I have met 
with a class so difficult to decide upon.” 

It was one of the greatest treats of the horse-ring to see the 13 
2-year-old Suffolk fillies and the 26 Suffolk sires, with only one 
white face amongst them on their parade. Still, if a white blaze 
was so rare, the orthodox chesnut shdde does not seem to be 
sufficiently defined, and there are at least three shades to compete 
with the ‘cherry red” of the county. Mr. Playford’s prize 
horse, “ Colonel,” was of a rich dark hue, with a most elegantly 
turned top, but with thighs very light in proportion, Mr. Henry 
Giles, junior’s “‘ Boxer ”—the winner in the 2-year-old sire class 
—was a very fine specimen of early maturity, but with less 
quality. The breeders are getting rapidly rid of the sour head 
and low forehand, but a veterinary examination still finds their 
horses deficient in their hocks and small below the knee; and 
“if the Suffolk men would only turn their attention more to the 
feet of their animals, they will be difficult to beat for ‘agricultural 
purposes,’ ” 

The other Agricultural and Dray Horses “were not well 
represented. Many of the stallions had, like the Clydesdales, 
not finished the season; and of those that came so many were 
unsound, that we were compelled to pass them over for the prizes 
in favour of inferior horses, Still the winners in Classes I. and II. 
were very useful horses.” 


SHEEP. 


In the Leicester classes, which contained 66 rams and 7 pens 
of theaves, the shearling rams “were inferior to what we have 
seen,” which was, perhaps, in a great measure owing to the 
inability of a leading flockmaster to send five or six of his best 
shearlings, which had ‘‘ broken down in training.” Throughout 
the Sheep classes the shearlings had generally the worst of it by 
the side of the old sheep, for which the fact that this year the 
Show was fixed earlier than usual by three weeks, at a season 
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when every week is of so much importance, may help to account. 
The first prize shearling of Mr. Sanday was a gay, taking 
sheep, but perhaps hardly equal in his fleece and flesh to the 
third from the same flock ; while Mr. Pawlett’s, which separated 
them, had a very fat back, but not the same quality of fleece. 
The Aged Ram and the Theave classes “did not show any im- 
provement or retrogression as compared with Leeds ;” and the 
former class was headed by the gold medal winner, a remarkably 
good two-shear of Mr. Sanday’s, which for “form, quality, 
mutton, and general appearance was exactly what a true Lei- 
cester sheep should be,” and was sold for 140 guineas by auction 
in the following month. It is worthy of note that the second 
prize taker, a three-shear, earned second honours for the third 
time at this Show. The first prize theaves, also the property of 
Mr, Sanday (who won three firsts, two seconds, and two thirds 
in these classes) were “remarkably uniform in their character,” 
albeit one of them was half-faced. 

The Lincolns, considering the anticipations formed of them as 
the staple breed of a great county, and the renovators, in respect 
of size and wool, of other breeds in the midlands, were weak 
alike in numbers and stamp; owing, it may be, to the disin- 
clination of the most successful letters to run the risk of exhi- 
biting. Hence the Judges report that there was “ positively not 
one good one among them.” Mr. Marshall’s first prize ram was, 
perhaps, an exception; and Mr. Greetham sent rather a nice 
pen of theaves, which had no opposition to face. 

“The other Long-Wools” presented, as was to be expected, 
rather an anomalous medley, now that the Lincolns, Cotswolds, 
and Romney Marsh had classes of their own, and there were 
scarcely two lots alike. The Judges ran on “ Leicester and 
Lincoln” in the Ram classes, and passed over Mr. Aylmer’s 
with commendations, till they came to his pen of theaves, when 
they were obliged to accept the type. These ‘‘ West Derehams”’ 
were a remarkable feature of this class, and consist of successive 
crosses of Cotswold on a Leicester and Lincoln foundation. 
They would appear to have more lean meat than the Leicesters, 
and to clip well, and have been remarkably successful both as 
competitors at Smithfield and as ‘crosses for Southdowns and 
black-faced sheep. 

The Cotswold men brought up a very fine lot of 60 shearlings, 
“as good as they were numerous. Messrs. Garne’s and Mundy’s, 
the first and second, were great in shape, flesh, and wool, and the 
third and reserve number were very near them.” In Class IL., 
which contained 23, Mr. Lane’s first prize ram is described 
by two Judges as ‘“‘the best they ever saw,” and the others 
“worthy of every commendation ;” but still, although the first 
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prize ram was seldom exceeded in size, his fleece was perhaps 
rather of the “trimmer” order, and his colour and contour 
of face savoured slightly of the Leicester. This style was 
somewhat observable in nearly all the winners, and the second 
prize shearling was also a little feminine in the head. A 
grey face had, however, slipped up. second in the Aged Ram 
classes, but such honours were rare. Throughout the 83 the 
grey face was principally found in connection with the close 
trimmer coat ; and it would seem that a combination of these two 
qualities is more studied by ram-breeders for the purpose of 
suiting hirers than the real lustre-wool. ‘“ The first pen of prize 
theaves was remarkably uniform and good, and very much in 
advance of the rest; and on the whole it may be said that the 
old sheep were never larger or better as a lot, the shear- 
lings an ayerage, and the theaves not an average.” Still the 
Judges were not lavish in their approval, and only gave one 
high commendation and one commendation in each class, It 
has been suggested to us that it would be desirable in future to 
have Cotswold sheep judged by Cotswold men; but on this 
occasion none of their names were sent in. 

The Romney Marsh Sheep breed numbered 20, from four 
different flocks, of which Mr. Frederick Murton’s and Mr. 
Thomas Blake’s were most successful. They inhabit several 
thousand acres of exposed country, where nothing but a very 
hardy sheep could live, and are generally kept badly during 
their first winter, as the Marsh breeders are dependent on the 
small farmers in the Wealds of Kent and Sussex, from which 
the flocks return to the Marsh the first week in April. The 
lambs are shorn, and produce from 14 to 2 lbs. of wool, which is 
sold at two-thirds the price of the regular fleece, which generally 
goes to the French market. The Kentish graziers are very parti- 
cular about using a stain of any other blood. On the uplands, 
and amongst the arable farmers, a higher-bred sheep is used, 
selected from the Romney Marsh, and -crossed with Improved 
Kents or “ Goord’s sheep ;” but, although they mature earlier, 
they do not suit open marsh feeding. Mr. Goord, who died 
about twenty years ago, always denied having any crosses out of 
che county; and those crossed with his blood took their part 
well in the Battersea competition. 

For the 90/. given for Pure Native Irish Long-Wools there was 
no entry. 

“Speaking from what I remember as a spectator at Leeds, I 
should say that, as a whole, the Downs were much the same 
this year as last.” Another Judge thus writes of them: “The 
Southdown shearling rams were not so good as I have seen at 
many of the previous meetings; and I do think the older rams 
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were not quite so choice as usual. There were several good 
pens of shearling ewes, and the one which took the first prize 
was excellent.” 

Although the Southdown classes visibly lacked the old Ba- 

braham element, which lent such force to the Canterbury and 
preceding Shows, the breed was numerously represented by 51 
shearlings, 25 old rams (which had the best of their juniors), 
and 18 pens of theaves. The gold medal fell to Mr. Rigden’s 
old ram, in preference to Lord Radnor’s shearling. Sir Robert 
Throckmorton’s pen of theaves, although inferior to Lord Wal- 
singham’s in size, were neatness itself, and, as a Leicester breeder 
well termed them, ‘enamelled beauties.” One of the Judges 
says :— 
“The shearlings were not a good class, owing to an introduction of fresh blood 
amongst the Downs, and many of the sheep showed symptoms of coarseness 
and had lost much of the beautiful wool and caste of the Sussex Down. 
Beyond the prize sheep the class was moderate. The rams as a class were 
good. Mr. Rigden’s first prize sheep showed every point of a good Sussex 
Down, and was, in fact, one of the best sheep I have seen for years; the 
second and third prize sheep (both Lord Walsingham’s) were good. The 
theaves were not at all good beyond the prize pens and those commended.” 


The Shropshires.—‘‘'The useful and rent-paying race of 
‘Shrops’ (which is much sought after in Ireland), was for the 
third time shown in a distinct class, and quite kept up the 
character for symmetry, early maturity, great weight, lean mutton, 
and wool which it had gained at Leeds and Canterbury.” 


“Class I.—There were 60 shearling rams exhibited in this class, but 
they varied exceedingly both in character and quality, which made our task a 
difficult one. We took size and early maturity as the first consideration ; 
and, taking these sheep on the whole, we do not think them up to the average of 
former years, and there was certainly not a perfect animal in the class. Mr. T. 
Horton’s shearling, which obtained the first prize, was a good sheep, with a 
fine dark countenance, standing wide and well on short legs; but his loin 
was badly formed and not well covered with flesh. The second prize sheep 
(Mr. Thomas Mansell’s) was a level-grown animal, with good wool and flesh ; 
but his neck was small, and his head not masculine enough for a large breed 
of sheep. The third prize fell to a smart-looking sheep of Mr. Henry 
Matthews’s, with good coat and nice quality of flesh; but he was not long 
enough in his quarters, and his tail was badly set on. 

‘*Class II.—There were only 24 competitors in this class, but their high 
character quite compensated for the short number shown. The three prize 
sheep were wonderfully fine animals, and there was hardly a sheep in the 
class (which was generally recommended) that was not worthy of high com- 
mendation.” 


Of the first in this class (Mr. Horley’s), another Judge 
writes: “He was, I think, the best sheep 1 ever saw;” and 
another, that he was a splendid old sheep, but “ wanting a little 
in his leg of mutton.” Of the second, Mr. P. W. Bowen’s, it 
is added, “he had a head in shape more like the West Country 
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Down than the Shropshire, which militated against him.” Of 
the third (Mr. Horton’s), that “with all his other fine qualities, 
he was too light in the leg ;” and of the highly commended one 
(Lord Wenlock’s) that ‘‘he stands too near behind.” “Only 9 
pens of theaves competed in Class HI.; but, take them as a 
whole, they were better than those exhibited at Leeds last year ; 
the competition between the three prize pens was very close, and 
had our fiat been reversed, I believe there would have been little 
fault found.” 


“The Hampshire Down Sheep presented in their various classes the usual 
difference of type between the original West Country, Down sheep, with its 
large form and strong constitution, and the ‘Improved Hampshire Down,’ 
with its more symmetrical form, better flesh, and finer wool. In each type 
their tendency to early maturity, which has given this breed of sheep their 
high character, has been properly preserved; and this-is evidently a great 
point with the breeders. 

“Tn the shearling rams great size, and, in most instances, excellent 
quality of flesh and wool are found; but the acceptance of a black face as a 
type of the breed has led, in many instances, to a tendency to rustiness, if not 
to blackness, of the wool round the ears and poll; we regard this as a grave 
defect, which, in common with occasional thickness in the neck and scrag, 
exhibits itself in some cases throughout all the classes. 

“The above remarks are equally applicable to Class II., though there the 
competition was much less. 

“The competition in the shearling ewes was considerable, and in this class 
especially the various characters of the Hampshire Down sheep were well repre- 
sented, and the difficulties of the Judges proportionably enhanced. 

“¢ The theaves which took the first prize were wonderfully good, with the 
exception of their necks, which were too thin; a tendency to blackness was 
also observable round some of their polls. On the whole, we may remark that 
the animals of this breed showed no improvement on those exhibited at the 
Leeds Show ; indeed, we think that the class did not come up to the standard 
of 1861, if we except the shearling theaves. Berkshire contributed six out of 
the nine winners, and Hants and Wilts the remainder.” 


The Oxfordshire Down class made up 62 entries, of which no 
less than 40 were shearling rams ; and but for overfeeding—which 
had sadly crippled the resources of two successful exhibitors of 
former years—the array would have been much larger, Still the 
Judges report that ‘each class contained some very good sheep, 
and they must altogether be considered as quite up to the mark. 
The theaves, especially, had not by any means that uniformity 
which they ought to possess, and the same men were obliged to 
resort to sheep of different types to make up their pens.” Another 
Judge observes: ‘‘ I consider them a very useful class of sheep ; 
but the quality of their mutton is rather too loose to please me.” 
Many of them in their faces showed a strong affinity to the Cots- 
wold sheep, and among the prize theaves many of the heads 
bordered on the Leicester. ‘The Judges’ attention cannot be 
too strongly directed to the habit of “ cutting down.” Immedi- 
ately after Christmas they are housed, and half the wool is cut 
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off; and the perpetual trimming into shape which goes on 
enables the animal to fill the eye, to the great disadvantage of 
those which have been fairly shorn. Mr. Charles Gillett, of 
Cote House, Bampton, had all the first prizes, as well as a second - 
and third. 

The three classes of Dorset Sheep only commanded 13 entries, 
and these came from only three exhibitors. Mr. Danger’s entries 
won the two head-prizes in each class ; in fact, only two sheep, the 
property of Messrs. Bond and Paull, returned without a prize or a 
commendation, This very old breed is kept in large flocks on 
the high lands of Dorset and Somerset, and derives its peculiar 
value from its early production of lambs, and its aptitude to 
have twins with the fewest casualties. With “the Sale ewes” 
the Southdown ram is used, and early in October they are sold 
at Weyhill Fair to graziers in the Isle of Wight, Hampshire, 
and Sussex, who provide the earliest lamb supplies to the metro- 
polis. In other respects it is behind many other breeds, and 
lacks fattening properties. ‘This may arise in a measure from 
the fact that few breeders are graziers, and that the wether- 
lambs are sold in store condition in the autumn of each year—a 
remark which applies peculiarly to Dorsetshire, where the 
greatest number are kept. In Somersetshire they go by the 
name of Somersetshire or Improved Dorsets, and there (seeing 
that the breeders graze as well) their fattening properties are 
better developed. The two-tooth wethers in Somersetshire be- 
come fat in May, when they are 15 months old, and kill well as 
regards quality of mutton, ‘The competition in these classes 
was very limited, but the animals exhibited were of very superior 
quality, and represented admirably the character and excellence 
of the breed.” 

The Mountain Classes presented sheep of every variety— 
“Exmoor Mountain, or Lonk,” Cheviot, ‘‘ Limestone Moun- 
tain, or Farleton Knott,” and ‘Scotch Mountain ;” and if the 
pure Lonk won all the first and two of the second prizes for the 
Forest of Bowland, the Cheviots stood second as shearling ewes, 
and the Exmoors monopolised all the third prizes. 

The class earned the report of ‘‘ not numerous, but very good 
indeed ; in size, mutton, and wool the Lonks were the best we 
ever saw, and a pen of Cheviot shearlings (which proved to be 
Colonel Pennant’s) were exceedingly good. The Exmoor 
sheep, though rather small in size, handled well, and turned up 
very beautiful firm mutton.” Iew sheep have been more im- 
proved than the Exmoors during the last thirty years: their 
weight at the beginning of that period could not have been 
more than 56 lbs., whereas Mr. Quartly’s pure-bred wethers at 
Smithfield last year weighed just three times that amount. All 
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the five Lonk winners (two of which belonged to Mr. Eastwood 
and three to Mr. Jonathan Peel) are of a breed which has inha~ 
bited the Yorkshire and the Lancashire hills time out of mind. 
Mr. Peel brought out “Mountain King,” who has won nearly 
fifty prizes in six years, for the last time, and with ‘‘ Mountain 
King’s Son” as his second finished his unchequered career. 
His fleece was found afterwards to weigh 17 Ibs. It is a York- 
shire boast that where “‘ Lonks thrive, Cheviots would die ;” 
and some of the breed are about to be crossed with the native 
hill-breeds in the Pyrenees, and with the black-faces of Scot- 


land. 
Pias. 


The Pig Classes were as usual very large, comprising no less 
than 70 boars, 98 sows, and 26 pens of sow-pigs above 4 and 
under 8 months. The Berkshires had for the first time two dis- 
tinct classes, which filled well. The head prizes in both of 
them were won by the entries of the late Sir Robert Throck- 
morton, who had been alike fortunate at the Warwick Show in 
the mixed class for sows of a large breed. Lord Wenlock held 
the same place that he did last year, as first and second with 
sows of a small white breed; and, as then, a pen from the 
Prince Consort’s Shawe Farm, at Windsor, was highly com- 
mended. Mr. George Sexton well sustained the fame of his 
“Improved Suffolks” by three firsts and a second in the small 
black-breed classes; and five firsts and two seconds were the re- 
ward of Mr. Wainman, with the large, middle, and small white 
breeds. This gentleman’s old “ Golden Dream” appeared un- 
successfully in Class VI., though still pretty blooming after 
rearing 153 pigs at 13 farrows; and it may be mentioned that 
‘**Silver Wing,” which won in the class of sows of the small 
white breed, is the daughter of “Silver Hair,” the first prize 
winner in the same class at Leeds last year. Mr. Wainman’s 
“Missing Link” exactly carried out the spirit of her name by 
taking off the first prize for sows of the middle breed, and 
blended the size of the large with the shape of the small. Asa 
thrifty, weight-making pig this breed cannot be excelled, and 
among the Yorkshire cottagers it is especially popular. 

One of the Judges has given us his opinion on the classes 
as follows :— 

“ Class I. Boars of a large breed.—In this class there were some good boars of 
the sort, but possessing no extraordinary merit, with the exception of their 
size. 

“Class II. Boars of the small white breed.—In this class we found some 
extraordinarily good boars, surpassing, as I think, anything shown at Leeds or 


elsewhere. We had great difficulty in awarding the prizes, and my brother 
Judges and myself came to the conclusion that this was an unusually good class ; 
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consequently it was generally highly commended. ‘To Mr. George Mangles was 
assigned the second place and the reserved number, witb his ‘ Prizetaker’ and 
‘Lottery,’ of the Yorkshire and Cumberland breed. ‘The first prize went to 
Mr. Gavin’s ‘Roger Bacon,’ a cross between Lord Wenlock’s ‘Cato’ and the 
Prince Consort’s ‘ Windsor Lass.’ 

“Class ILI. Boars of the small black breed.—Here the first and second prize 
pigs (Messrs. Sexton’s and Crisp’s) were very good, as also the highly-com- 
mended ones belonging to the same gentlemen, It was a very good class, but 
not so good on the whole as Class II. 

“Class IV. Boars of the Berkshire Breed—In this class I cannot say much 
of a flattering nature, as I think I never saw the Berkshires show to so little 
advantage at any of the Society’s meetings,—take Warwick, for instance, as a 
contrast, where they were first-rate. 

“Class V. Boars not eligible for the preceding Classes.—In this class some 
very good and useful animals were shown, combining quality and quantity 
with aptitude to fatten,—a most valuable sort to encourage. 

“In Class VI., for sows of the large breed, as with the boars of this 
kind, nothing struck us as extraordinary but their size. In Class VII., for 
sows of the small white breed, we came to an extraordinarily good class of 
animals, among which we had great difficulty in choosing the best. The first 
prize (Mr. Wainman’s ‘Silver Wing’) was a beautiful specimen of what a pig 
should be ; the second (Mr. Stearn’s ‘ Victoria”) and several others came close in 
her wake, and it was agreed by all three of us that we never saw so good a 
class generally. Class VIII., for sows of the small black breed, was good, but 
not quite equal to the last, although the first and second prize pens (Mr. Sex- 
ton’s) were a credit to their owner, and the class was generally commended. Of 
Class IX., sows of the Berkshire breed, we can only remark that they were 
better than the boars, but did not show the improvement which they might 
have done with stricter attention to breeding. Class X., sows of the middle 
breed, quite kept up the reputation of their sort, as a most useful one to 
encourage. In Class XI., for young sows of a large breed, there were only three 
pens, but these were good specimens of their kind. We now come to the 
quality-lot, Class XII., pens of young sows of a small white breed, the first and 
second of which (Lord Wenlock’s) would be hard to beat at any show. They 
were magnificent, and as good as those exhibited by his lordship at Leeds, 
which then struck me as being perfection. Class XIII., pen of small black 
sows, quite equalled the boars of their kind. In Class XIV. the pens of young 
Berkshire sows showed some signs of improvement, but with the exception of 
the first pen (Rev. H. G. Baily’s) there was little merit ; and in Class XV., pen 
~ of young sows of the middle breed, we found some very useful animals, carrying 
out the description given in Classes V. and X., especially. the first prize pen 
(Mr. Wainman’s).” 


Another Judge adds the following remarks :— 


“* So excellent were some of the classes that the Judges were occupied for nearly 
seven hours in making their awards, and nearly two hours were bestowed on 
one class alone. Nothing could speak more strongly for the great merit of the 
animals exhibited. Visitors to the Show who run their eye over the pens, 
and see most of these obese creatures lying down, cannot possibly arrive at a 
just estimate of their several merits. igs (of all animals required for breeding 
purposes) should not only be seen standing, but walking, and how often is the 
effort to accomplish the latter feat abortive ? Hence the formation of fect and 
legs to carry such a weight of fat and progeny must not be overlooked, and 
such defects cannot be perceived in a good bed of straw. I think the breeding 
too closely in and in should be particularly guarded against. Weak ancles, 
loss of tails, and want of hair (which was rather apparent in some of the 
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animals before us), are sure tokens of it, and thrift, size, and robustness are sacri- 
ficed to an over-desire for quality. ‘The Berkshires, though not numerous, 
presented a good appearance, and some admirable specimens were shown, pos- 
sessing size and constitution eminently qualifying them as a “‘ good sort” for 
farmers, easily kept, excellent foragers, and showing meat close and dense in 
grain, without much offal. The Suffolk pigs were very meritorious, but did 
not possess powers of locomotion to the same degree as the Berkshires. In 
examining the classes I could not fail to be struck with the great difference in 
size of the pigs of the ‘small breed.’ Would it not be well that they should 
be more particularly defined ? as some of those exhibited in that class were quite 
as large as some of those shown among the large breeds.” 

To this latter remark we may add that the line of demarca- 
tion is so undefined that pigs exhibited in the Society’s pens as of 
the “‘small breed” one year, have appeared among the “ middle 
breed” in the following. 

We have thus endeavoured to sketch out the leading features 
of this great International Meeting, and we cannot conclude 
without mentioning how much our labours would be simplified 
if the different sets of Judges would meet, either as soon as the 
adjudication is over or before they leave the town, and decide 
upon a brief report of the classes they have inspected. 


XXVUI.— The Stewards’ Report on the Implements Exhibited at 
the Battersea Meeting, and on the Steam Trials at Farningham. 


Tue year 1862 being truly a year of Exhibitions, the industry 
and productive powers of the Implement Makers have been 
severely tried. The public, after seeing the Implements in the 
‘** Eastern Annexe ” of the International Exhibition, might well 
have imagined that there would be a falling off in the number 
and character of those to be exhibited in the Show-yard at 
Battersea, as compared with the display at former Meetings. 
But a survey of the Show-yard soon dispelled any such idea, and 
a glance at the Catalogue showed a list of 273 exhibitors; of 
5094 entries ; and a money value on priced entries of 84,5282. ; to 
which, if the value of the unpriced articles in the Miscellaneous 
Department be added, the total value of the goods exhibited may 
be fairly set at about 100,000/. One exhibitor alone brought 
machines and implements worth 49107. 

The effect of improved machinery and tools in the exhibitors’ 
workshops was very visible in the workmanship displayed on the 
stands. Never was the standard of excellence so high, or perfec- 
tion so nearly approached, with but few exceptions, in the work- 
manship and materials. 

It would appear invidious to particularise the well-known 
productions of many of the exhibitors; suffice it to say, that 
those who have taken prizes at former Meetings appeared on 
this occasion fully to maintain their reputation and position. 
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The machinery in motion greatly attracted the attention of 
visitors. Many machines were novel and interesting, and will 
undoubtedly be found useful in practice. Among those which, 
for their originality, deserve particular notice, we may mention 
the following :-— 


Bradford’s Washing and Drying Machine for Steam Power. Art. 2857. 

Chandler’s Breadmaking Machine. Art. 48. 

Child’s American Potato Digger. Art. 2112. 

Child’s Grain Separator. Art. 5037. 

Eaton’s Corn Dressing and Sacking Machine. Art. 283. 

Gardner’s Patent Drop Platform for Reaping Machines. Art. 2115. 

Garrett's Application of Air to the Threshing Machine. Art. 20. 

Grant’s Portable Railway for Farms. Art. 2118, 

Grant’s Trucks for Farms. Art. 2119, 

Green’s Balance Sowing Machine. Art, 4518. 

Hall’s Cabinet Mangle. Art. 364. 

Hayes’ Straw Elevator. Art. 547. 

Hancock’s Butter-making Machine. Art. 4592. 

Howard’s Potato Plough. Art. 208. 

Loom’s Brick and Tile Machine. Art. 5008. 

Maynard's Chaff Cutter. Art. 5010. 

Nalder’s Threshing Machine, fitted with elastic joints for saving oil and 
friction. Art. 5062. 

Ransome, 8. E., and Co.’s Lifting Jack. Art. 3764. 

Ransomes and Sims’ Adaptation of Wright’s Straw Elevator and Threshing 


Machine. Art. 1936. . 
Ransomes and Sims’ (Brinsmead and Lawrence’s) Adjustable Corn Screen. 
Art. 1949. 


Ransome, 8. H., and Co.’s Automaton Mouse-trap. Art. 3747. 

Smith’s Knamelled Clay Articles. Stand 163, 

Underhill’s Corn Elevator. Art. 1246. 

Webb's Gates. Art. 3921. 

Wright’s Straw Elevator. Art. 5048. 

Young's Double Drill Drop Sowing Machine, for Mangold, Beet, and Turnip. 

Art. 367. 

The whole of the above appeared to be ingenious and useful ; 
some were seen in operation, and if this had been the case with 
all, an opinion might have been formed which would have been 
of greater public value. 

From the difficulty of obtaining the requisite accommodation 
so near to the metropolis, the Society did not deem it expedient 
to have general trials of Implements at this Meeting ; but, con- 
sidering the importance of steam cultivation to the public, deter- 
mined to provide sufficient field-room to enable each exhibitor to 
show, in his own way, what he could do. Land was provided 
at Sutton and Horton-Kirby, near the Farningham station on the 
Chatham and Dover Railway, where, although the soil varied 
greatly in character, the difference was not of much importance, 
because the trials were not competitive. Each exhibitor could 
explain to his friends and the public the circumstances under 
which he was placed, and the position he occupied was deter- 
mined by lot, hence there could be no just cause for complaint. 


Smith’s Steam Cultivator, as at work. 
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™ The engraving at p.397 represents the apparatus of Mr. William 
Smith of Woolston, as it appeared at work. a represents the 
cultivator, b 66 the anchors, and ¢c the windlass. He also exhi- 
bited a second set of implements, called No. 3, of which the 
following is the engraving. 


Smith’s Patent Steam Cultivator, Marked No. 3 B. 


Mr. Smith states that— 


“ The 6-inch share in the No. 3 implement smashes up all the ground, and 
each time clears a width of from 10 to 11 inches. The anchors are claw- 
hooks, which are easily moved to adjust the ropes to irregular hedges, and are 
especially required when working the combined machine to do headlands with 
the rest of the field, without shifting the tackle.” 


He also exhibited a combined machine, as shown beneath, and 
described by himself. 


Smith’s Patent Combined Machine. 


““The machine consists of a common Suffolk drill, but which, instead of 
using the ordinary levers, has three three-tined cultivators firmly fixed to a 
strong bar in the front of the machine; behind each of the tines there are 
tubes and a seed coulter, behind which the harrow is fixed, to be used when 
necessary. The machine is guided by a wheel-lever acting upon a pair of 
wheels in the front of the machine. The turning at land’s end is effected by 
the draught and back ropes passing through a peculiar turning bow, bringing 
the machine round in its own space. The depth of work is regulated by 
wheels on each of the three cultivators. This implement effectually cultivates, 
drills, and harrows land at one operation; and is serviceable to prepare for 
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barley or oats after turnips fed on the land, for wheat after beans or peas, or 
for cross-cultivating and drilling beans on land that has been smashed in the 
autumn. It can be used as a cultivator only, and is the most effective on 
light land. The power required to work it is about the same as that required 
to work No. 3.” 


The steam-engine was made by Butlin, nominally of 10-horse 
power, fitted up with an apparatus for superheating the steam. 
The whole of his appliances were of good practical character, 
with a view to general utility. One of the hardest and roughest 
of the plots fell to Mr. Smith’s lot, notwithstanding which his 
implements worked in a very satisfactory manner. Mr. Smith 
certainly is deserving of great credit for his skill and perse- 
verance, in demonstrating the practicability of cultivating the 
soil, with profit to the agriculturist. 

John Fowler, jun., of 28, Cornhill, London, exhibited several 
articles for steam-cultivation. He showed three sets at work at 
Farningham. 

The principal set consisted of a 14-horse-power self-moving 
steam-engine, fitted with his patent winding “ grip” pulley and 
anchor, Moved by the action of the traction-rope, it drew occa- 
sionally a four-furrow plough with a peculiar kind of breast, 
which in that form he terms a “digger.” Having shown the 
digger, he then put one of his common four-furrow ploughs in 
operation. The work done by both these implements was very 
good, although the land upon which they operated was too light. 
Had it been heavier, the result shown would have been still more 
to the advantage of the implements. 

The second set consisted of a 10-horse power steam-engine, 
which gave motion to the winding “grip” pulley, and, by an 
ingenious mechanical movement, to one of the anchors which 
moved both the anchor and the engine of the ordinary construc- 
tion along the headland. This arrangement enables the farmer to 
work this set with facility with any engine he may have in his 
possession. The land in this instance was better adapted for 
showing the work done by the implements, which was good. 
The implements used were similar to those worked by the 
former or principal set. 

The mechanical arrangements of both the foregoing sets 
demonstrate the ability and care of the exhibitor, and, had the 
trials been competitive, he would probably have retained the 
position he has gained on former occasions. 

He also showed a third set at work, consisting of an 8-horse 
engine, which drove a stationary windlass, moving winding 
drums placed horizontally. It worked a five-tined cultivator, 
and appeared to do a great deal of work ; but the mechanical 
arrangement of the windlass was not pleasing. ‘This set did not 
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work on the second day, owing, it is said, to a disarrangement of 
the slide-valve of the steam-engine. 

Messrs. Howard of Bedford exhibited and worked a cultivator, 
and a plough of recent invention. They were each worked by a 
steam-engine of 10-horse nominal power. The engines were 
stationary when at work, and one of them was fitted with loco- 
motive arrangements, which would enable it to take the cultivator 
and tackle from field to field. 

Messrs. Howard’s arrangements with respect to windlasses and 
anchors are very similar to those of Mr. Wm. Smith; but they 
have introduced several ingenious mechanical improvements, 
some of which have been brought out since the Leeds Meeting. 

The drums of the windlasses are enlarged in diameter, and the 
diameter of the wheels is increased, so as to bring the driving- 
shaft to the proper height for coupling with the steam-engine. 
The fixed “brakes” are dispensed with, and an ingenious con- 
trivance is introduced, which effectually prevents undue slack- 
ness in the unemployed rope, and this without that loss of power 
which the previous use of the brake entailed. 

As an improvement on the rope porters or carriers, a lever has 
been introduced which enables the boys to shift them with greater 
ease. Their cultivator is mounted on higher wheels than formerly, 
and they use a new description of “tine,” into which is fixed a 
thin ‘‘cutting-blade,” which cuts the soil in a more effectual 
manner, and, it is asserted, with less power than was formerly 
required. They have also applied a harrow, which they attach 
to the side of the cultivator, so as to answer the twofold purpose 
of bringing weeds to the surface, and harrowing out the wheel- 
tracks. By an alteration in the curve of the flukes, the anchor is 
enabled to enter the ground without the tedious operation of 
digging holes for their insertion. 

The plough consists of an iron framing mounted on wheels ; 
and the ploughs are .attached to a lever arrangement, enabling 
one set to be out of use when the other set are at work. The 
ploughs are fitted with two sets of mould-boards, right and left- 
handed, so that the field may be commenced at, and worked from 
either side at pleasure. A locking motion applied to the two 
land-wheels accomplishes the steerage of the implement. 

The land upon which these Implements worked was too light 
to afford a real test of their capabilities, but they did their work 
satisfactorily as far as observed. 

Mr. John Allin Williams of Baydon exhibited a steam-plough, 
consisting of an iron frame carried by four wheels; to that frame 
were attached six ploughs of the ordinary construction, means 
being provided for lowering the ‘‘ beams” of the ploughs into the 


ground by screws fitted for that purpose. Three of the ploughs 
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were attached to each end of the frame, one set balancing the 
other; and arrangements were provided to raise either set, and 
allow the other to work. The writer did not see the Implement 
at work, but it appeared to be too complex, and it was thought 
that it would offer too many obstructions for working upon foul 
land. 

Mr. Williams also exhibited a cultivator, which was carried 
by an iron frame on two wheels. The tines were fixed to levers, 
and the ends of these levers could be lowered by screws, accord- 
ing to the depth of cultivation desired. It did not appear to be 
well adapted for entering hard ground, and when first started 
made but indifferent work. 

Messrs. Brown and May of Devizes exhibited a steam-culti- 
vating apparatus, the arrangements of which were very similar 
to Mr. William Smith’s. The pinions were struck out of 
gear by levers, and the principal difference consisted in having 
the brakes applied to the pinion-shafts. This arrangement 
rendered them self-acting, as the working-shaft revolved in 
that direction, which would lift the brake, and the shaft in con- 
nection with the slack-rope would apply the brake in a service- 
able manner: 

The cultivator resembled Smith’s; it appeared to be strong 
and well made. The implement was not observed in work, and 
the Exhibitor directed the attention of the Stewards more particu- 
larly to the brakes. 

Messrs. Tasker and Sons of Andover exhibited a set of Imple- 
ments for cultivating by steam power, the arrangements of which 
were generally in accordance with Smith’s system, so far as 
anchors, ropes, and scarifier are concerned ; and their peculiar 
improy ement consisted of a newly-inyented windlass. The fol- 
lowing is the description and detail, given by the Exhibitors, of 
the advantages they claim for the novelty — 


“1st. The drums (on which the wire ropes are circled) and the driving 
pulley are mounted on one axle, which axle is also the support of the whole: 
frame when moved from place to place. 

“2nd. The drums receive motion from gearing contained within themselves, 
rendering it impossible for the rope to receive damage by coming in contact 
with the toothed wheels. 

“ 3rd. The driving-pulley being situated between the winding-drums, the 
power is given directly from the engine to the centre of the windlass, which 
remains perfectly still when at work. 

“4th. The windlass is capable of being stopped and started when the engine 
is running at full speed. The management of the implement propelled rests 
with the windlass man only, which is a great safeguard against accidents. 

“Sth. Friction brakes being the means of starting and stopping the drums 
(by fixing the wheel having internal sear), and these brakes being adjustable 
to any amount of adhesive power required, it follows that if the implement 
come in contact with hidden rocky substances, or roots of trees offering greater 
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resistance to the implement propelled than the power of adhesion in the 
brakes, but less than the power of the engine, the brakes would slip, the 
implement stop, the engine keep running, and all breakages and stopping of 
cogs would be prevented. 

“6th. As the engine is continually running, it is obvious that single-cylinder 
engines may be used with advantage with this windlass ; whereas their use with 
other machinery is attended with considerable loss of time, and risk, as the 
engine would require to be stopped to reverse the action of the drums each 
time the implement arrived at the headland. 

“7th, The same brake that causes the rotation of the drums when fixed, 
exerts when liberated sufficient power to check the delivery of the slake rope, 
so as to keep it off the ground, and, being adjustable, any amount of pressure 
can be obtained, as the resistance of the soil and other circumstances may 
dictate.” 

The apparatus appeared to work very well in the field, but 
the plot of ground occupied by the exhibitor was certainly the 
most difficult of all to work. 

Messrs. Coleman and Sons, of Chelmsford, exhibited a set of 
steam-cultivating apparatus, invented by Yarrow and Hilditch, 
of London, which is fairly represented in the following 
engraving (p. 403). 

aa are the two cultivators, as made by Coleman; 3, the 
anchor. ‘The system consists in having a steam-engine moving 
on one of the headlands, fitted with winding reversible gearing ; 
at the other headland is the anchor, with a pulley, round which 
the rope works. We will suppose the apparatus to be at rest, 
with both cultivators in the middle of the field. Upon starting 
the engine, one of the cultivators will commence working, and 
travel towards the engine, while the other will travel towards 
the anchor, doing no work. When one cultivator has reached 
the engine, and the other has reached the anchor, if the motion 
be reversed, that cultivator now at the anchor moves, working, 
towards the middle of the field; while the other moves, doing 
no work, from the engine towards the middle of the field, and 
so on alternately. 

It will be seen that the anchorage has no great strain upon it, 
as it has only to resist the force required to draw the implement 
doing no work; and half the rope employed is only subjected 
to that light strain. 

Objections may be raised to the necessity of having two 
cultivators, but these are not in themselves expensive imple- 
ments, and the saving in wear and tear of ropes may be a good 
answer to the objection. It requires no more men to work this 
system than that of others. It worked very well, and is certainly 
worthy of consideration where cultivating or scarifying is pre- 
ferred. For ploughing it is not clear that it would be found 
admissible. 

Although not entered for exhibition, the stewards granted 

permission 


Coleman’s Steam Cultivator, as at work, 
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permission to Mr. J. S$. Evenden, of Meopham, to put his system 
of steam-cultivation to work. 

This apparatus consisted of an 8-horse power steam-engine, 
which drew two Kentish turnwrest ploughs at the rate of 280 
feet per minute; the work was well done, but the number of 
hands employed—8 men and 1 boy—and the time occupied in 
turning at the headlands, rendered it too expensive for prac- 
tical use. 

A careful examination of the improved machinery now brought 
into use will show that advances have been made sufficient to 
prove that steam-cultivation is now becoming a great fact. 
Still more requires to be done. A deficiency of strength in 
some parts of the machinery employed is apparent, and will 
undoubtedly attract the attention of the manufacturers. Most 
of the improvements tend to lessen wear and tear, and to give 
greater facilities in working ; yet it seems that the actual cost of 
doing a given amount of work is not materially lessened, and 
the celeuiqion of the cost of working, deduced from the experi- 
ments made at Boxted Lodge in 1856, is not now far from the 
truth, viz., 7s. 64d. per acre, for ploughing land to the depth 
that it could be ploughed by three horses. 

It is desirable that the owners of steam ploughs and cultivators 
should keep a journal into which should ‘be entered the daily 
practical results, stating the number of hours of working, the 
quantity of land ploughed or cultivated, the time lost by inter- 
ruption for repairs, and the nature sea cost of those repairs. 
Such records would be’ more valuable for the Society’s Journal, 
and as a guide to the practical farmer, than reports of trials and 
experiments, which must necessarily be too short to obtain all 
the facts required. 

In conclusion, a caution may be given, which may prove “a 
word in season” to the users of steam cultivators. We find that 
Mr. A’s cultivator is worked by a steam-engine of 10-horse 
power; Mr. B’s by one of 8-horse power. Mr. C, having one 
of Messrs. ——’s engines, may say to himself, ‘‘ Why should I 
not purchase a set of cultivating tackle, and work it by my 
steam-engine ? ” For his guidance, it may be stated that few 
sets require less than the actual power of 20 horses, and the 
additional power is obtained by working steam of great pressure. 
It thus becomes necessary that Mr. C shonlale inquire particularly 
as to the strength of his boiler; for unless care and caution be 
exercised, many mishaps, such as from the bursting of boilers 
when they become worn, will assuredly take place. 


ce 
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ABSTRACT REPORT OF AGRICULTURAL 
DISCUSSIONS. 


Meeting of Weekly Council, Feb. 12th, 1862. Sir E. KERRISON, Bart., 
M.P., in the Chair. 


At this meeting a letter was read from Mr. W. Pryor, President of 
the Nova Scotia Literary and Scientific Society, calling attention to the 
Melilotus leucantha major, or Bokhara clover, as a plant well adapted 
to the climate of Great Britain. The letter was accompanied by a 
sample of fibre, roughly prepared, with a view to showing that this 
plant may not only be of value for paper manufacture, but of some 
national importance as a cheap material for many varieties of textile 
fabrics, and may engage more attention just now when a dearth of 
cotton-wool is feared. The samples of fibre, it was explained, had 
been exposed to the weather all winter; which exposure, if on the 
one hand it reduced its strength, on the other proved its durability 
and fitness for scutching. The manuring or cropping might be done 
at several times during the season, according to the desired fineness 
or otherwise of the fibre, as it grows six feet high before seeding. In 
the sample the remaining wood showed the medium growth of the 
plant when cropped. This plant grown, mown, and cured like hay, 
and treated in all respects after the American process of cottonizing 
flax, now successfully and largely adopted in the Northern States (see 
the article in ‘Hunt’s Merchants’ Magazine,’ for May), might prove 
of great importance to the manufacturer. 

A parcel of seeds of Chinese vegetables, sent by Captain J. H. 
Lawrence Archer, 60th Rifles, were distributed among some of the 
members present for trial. 


Mr. Cuartes Barnet, Member of Council, reported the following :— 


Account oF Burmesr WHEAT GROWN AT STRATTON. 


* December 17th, 1859, dibbled 38 poles of gravel land, after tares 
mown and late turnips fed off; quantity sown, } of a peck; in full 
bloom July 15th; reaped August 27th; produce 12 bushels, weight 
61 Ibs. per bushel; straw 881 Ibs.: cavings and chaff 94 Ibs.” 


Meeting of Weekly Council, Feb. 26th. Mr. Raymonp Barxer, 
Vice-President, in the Chair. j 


ADULTERATION OF OILCAKE. 


An extract of a letter was read from Messrs. Eyre and Co., of Hull, 
calling the attention of landlords to the fraud thus committed upon 
incoming tenants in those cases where they have to pay a part of the 
outgoing tenant’s cake-bill—* unless bran, nut-cake, rice-meal, &c., 
are as valuable to the land as cakes made entirely from linseed.” 
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Mr. Frere called attention to the importance of steadily maintain- 
ing the artificial fertility of the soil for the economical production of 
crops. Allowances to outgoing tenants for oilcake consumed are one 
important means to this end. 


Mr. Fisner Hoszs reminded the Society of a discussion held in 
that room a few years since upon the subject, when it was remarked by 
one or two large oilcake crushers, that they made many varieties of cake 
—eyen as many as nine or ten different sorts—but that one of them 
only was a genuine article! He referred to Lincolnshire as a county 
where the custom prevailed of remunerating the outgoing tenant for 
unexhausted improvements ; and suggested that on some future occa- 
sion a paper should be prepared on this subject. 


Russtan AGRICULTURE. 


Mr. Frere next brought under the notice of the Society a concise 
and interesting report of the proceedings of the Imperial Agricultural 
Society of Moscow during the year 1860, acknowledging his obliga- 
tions to M. Sabourroff of the Russian Embassy for explanations 
respecting Russian weights, &c. Russian agriculture appears to be 
now undergoing an important crisis, arising chiefly out of the recent 
emancipation of the serfs. It cannot stand still. It must either 
relapse—if not utterly collapse—or assume new life and energy from 
that measure. Most probably the first effect will be unfavourable to 
agriculture ; but in the end it may be hoped that this righteous act 
will meet with its due reward. Any such crisis in that great empire 
must exercise an important influence on our imports. On the face of 
the report of the Imperial Agricultural Society, it is evident that 
social and financial questions are more urgent in Russia, than those 
which relate to scientific agriculture. In his opening address, M. 
Alexander Kochelew, the president, answering the objection that 
their discussions were not sufficiently practical, says:—‘“ How can 
we discuss the proper management of woods, when we hardly 
know whether our forests are our own? How can we improve our 
stock when our herds are wasted by epidemics and plundered in 
spite of the police? How can we afford ourselves new implements 
when we cannot procure that capital which is indispensable? How 
can we arrange systems of culture when uncertain as to our workmen, 
whether labour is free or compulsory ? And this free labour—are we 
sure it will not be subject to all kinds of uncertainties by the infrac- 
tion of contracts on the part of the workmen? All these questions 
bear more directly at this moment upon rural economy than any other 
discussion with regard to soils, implements, &c.” 


The report divides itself into two branches: the first, on “ Questions 
Economiques ;” and second, “ Questions Pratiques.” The first ques- 
tion of general economy which came before the Society was a proposal 
for the establishment of an association of farm-bailiffs; the associa- 
tion being required to stand security for each of its members. It 
appears that the Society prudently declined to take the initiative in 
that matter. The next question considered was, that of offering prizes 
for essays on the best methods of employing free labour. At the 
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third meeting the Minister of the Imperial Domain expressed the in- 
tention of giving prizes to those proprietors who had already intro- 
duced free labour, if there were any persons qualified to compete for 
those prizes—‘“ s'il y a en Russie des économes pareils.” At the fourth 
sitting, M. Chatiloff brought under notice some leading points affect- 
ing the Russian agriculturist, viz. the difficulties to which they were 
exposed by an inadequate amount of capital; the need of a change in 
the passports furnished to workmen ; and the want of power to enforce 
simple written agreements and contracts. At the same time he gives 
an interesting calculation of the amount of capital required for farm- 
ing in different provinces of the empire. In the governments of 
Riasan and Toula he calculated that a farm of 270 acres (English) 
would require a capital of 2/. 11s. per acre; whilst in the government 
of Moscow 3/. 14s. per acre would be needed. 

In conclusion, it was resolved—first, by a majority of 29 to 10, that 
compulsory labour is out of the question, as being incompatible with 
personal freedom ; secondly, by a majority of 36 to 1, that this Society, 
whilst admitting the necessity of introducing free labour, expresses a 
conviction that, for want of private capital, its introduction would 
encounter insurmountable obstacles. 

At the fifth meeting of the Society the relations between workmen 
and employer were discussed; and it was proposed that pass-books 
(livrets) must be substituted for passports, and in those livrets should 
be entered the terms of the agreement between the master and his 
workman. It was further urged that contracts written on plain paper 
should be made binding; and that a breach of such contracts should 
be met with prompt punishment, after an oral and public hearing 
before a magistrate. At the next sitting of the Society, the propriety 
of instituting model farms in different provinces was discussed ; and 
the committee report favourably on the suggestion, and invite the co- 
operation of local proprietors and agriculturists. The next point 
considered was that of drainage and irrigation, in reference to which 
the office of the Imperial Domain had taken the initiative. Then 
followed what may be termed a “national grievance ;” the question 
of horse-stealing was brought forward, which it was said could not 
be put down without a change in the criminal law, and the institution 
of trial by jury, oral pleading, and publicity at the trial. At the next 
sitting was considered the importance of the organization of Banques ' 
Territoriales, as a remedy for the existing want of funds for the 
payment of wages, and for the difficulties under which the landed 
proprietors laboured in raising money on the security of the land. 

We now come to the “ Questions pratiques”—the practical discussions; 
and upon the first of these—the drying of grain—English farmers 
have still some lessons to learn. It was resolved that every grain 
must be dried equally throughout; that all the grains should be 
equally dried; and that so much heat must be applied as will come 
short of destroying the germ. Out of these questions naturally arose 
the following points: What is the right temperature for drying ?— 
how long ought the heat to be applied ?—what degree of dryness or 
heat destroys the germ ?—what produces the sweating of the grain 
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after it has been in the kiln ?—and lastly (a question which often 
comes before the English farmer in a damp season), when the grain 
has been properly dried, how much will it have increased in specific 
gravity, and how much will it have decreased in volume ? 

The establishment of a chemical laboratory in connection with 
the Society’s farm,—an offer from an American implement-maker 
to open a store for the sale of his implements,—the merits of 
& reaping-machine of home manufacture (the cost of which was 
to be 26/., and which, according to local report (aw dire des éco- 
nomes des pays), could reap 213 acres per day!),—experiments with 
manures and reports upon foreign implements,-——were severally dis- 
cussed. After this, the Society considered whether arrangements 
could not be made for securing a supply of common salt, duty free, 
for the use of stock; and whether it might not be so mixed with 
pitch and tar that it would still be available for stock, although not 
-serviceable for the use of man. The question of horsc-stealing then 
came again under notice; and it was debated whether, in connection 
with free labour, it was necessary or desirable to send the horses to 
pasturage, or keep them in stables ? whether they should be supplied 
with green or dry food? and in either case what was the due relation 
between pasture and arable land? ‘Thereupon it was resolved that, 
when land is farmed on the three-course, horses cannot profitably be 
kept in a stable, but must feed on the fallow and in the ravines and 
forests ; but that, where there are artificial meadows and improved 
implements, horses may be stabled. 

The Society has also a department for foreign correspondence, and 
had received some seasonable information from Bohemia. In that 
country, when serfdom and feudal service were abolished, attempts 
had been made to lease lands to farmers, which had utterly failed. 
The farmers in question did not fulfil their engagements, and utterly 
ruined the properties ; so that the landlords, after experiencing heavy 
losses, found themselves obliged to break with them, in order to 
save the remains of their fortunes: an indication this, that some 
of the obligations inserted in our leases are not quite so superfluous 
as may be sometimes supposed. On the other hand, it is said that 
the peasants of Bohemia, being exempt from forced service, farm 
their own land with tolerable success. { 

The Report concludes with an account of the Society's own 
model farm. This farm, situated in the government of Moscow, 
consists of 712 English acres, and is rented at 40J. 3s., or 1s. 14d. 
per acre. Of the whole number of acres, 405 were under the 
plough, 24 held as métairie—that is, leased out to peasants on con- 
dition of sharing in the fruits—27 in herbs, 68 consisted of wood, 
30 of high road, 134 of farm roads, 108 of ponds, marshes, and 
copses, and 27 acres were devoted to the experimental field. The 
course of arable farming was 10 shifts. First year, rye, with a full 
coating of manure, at the rate of 143 tons the acre; second, potatoes ; 
third, oats, with English seed; for the fourth and fifth years, a 
layer (herbes fourrageres); sixth and seventh, green crop (plantes 
fourrageres) ; eighth, pasture ; ninth, Russian oats; and in the tenth 
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year, fallow. The ploughing was 5 inches deep; the manure was 
covered by ploughing without a coulter, the field being subsoiled to a 
further depth of 5 inches. The rye was preceded by vetches and 
“spergules” (spurry or spurge), sown and fed. The land was broken 
up in July, sown to rye in August, and the amount of crop grown was 
21 bushels per acre. For potatoes, planted with from 7 to 8 tons of 
manure, about 46 bushels of seed were used per acre, and the crop was 
288 bushels per acre. After potatoes, oats were sown on the 5th of 
May ; and a week after, a layer, partly of clover and’partly of laiches 
(Carex), was sown on the oats. Unless this Russian Carew is a 
superior variety, it is a rough sedgy grass, which in other countries 
would by no means be thought worthy of cultivation. The seed for 
oats (English) amounted to 51 bushels per acre, and the crop yielded 
nearly 55 bushels per acre. Grass and clover layer followed, which 
was made into hay, and produced about 19 ewt. to the acre on an 
average. They used Nicholson’s horse-rake and haymaking machine, 
and Wood and Dray’s mower, in addition to the scythe. After having 
lain four years under green crops, the field was ploughed in the 
autumn, harrowed, and sown in the spring with 5 bushels of Russian 
oats per acre, the produce of which was 30 bushels per acre, whilst the 
English oats had previously yielded 35 bushels per acre. In this 
experimental field they grew again the Carex, also “spergules,” and 
vetches. They had also a plot of potatoes, to be followed by rye ; and 
if the rye succeeds well after potatoes, that course will be considered 
remunerative. Turnips have been tried, but failed; being partly 
destroyed by insects, and partly burnt up by the severe drought in the 
month of July. Pot-herbs also failed. Besides Wood’s and Burgess 
and Key’s reapers, Wood and Dray’s mowers and locomotive thrash- 
ing machines have also been tried. 

From these, which are the chief points in this Report, we gather 
that the great difficulties the Russian agriculturists have to contend 
with are, first, a want of capital, implying also a want of borrowing 
power among the landed proprietors ; again, in its turn implying the 
want of a marketable title, which can only arise from a defective tenure 
of land, for which the most obvious remedy is that recently adopted 
in our Indian empire, of giving to the occupiers full and perfect 
ownership. The defects in the law and its administration and the 
practical working of the police system in Russia are prominently 
brought under notice. When we are annually reminded of our large 
national expenditure for the administration of justice, and when in 
our respective districts we are sometimes inclined to grumble a little 
at the demands made upon us for the maintenance of our rural police, 
it is well not to lose sight of the very intimate connection subsisting 
between a due administration of justice and the prosperity of agri- 
culture. The proposal to substitute livrets, or pass-books, for the old 
passports of the workmen, is worthy of our consideration. We know, 
in the case of domestic servants, how desirous we are that they should 
bring a good character from their last place. The object of these 
livrets is, that they should be a passport to the workman from one 
master to another, in the same way as the books which are furnished 
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to journeymen in various trades in this country when they remove 
from town to town. Perhaps, owing to the operation of our Poor-laws, 
which give urgent reasons for employing all workmen, good, bad, 
or indifferent, and therefore paying them all at the same rate, the 
importance of good character to the agricultural labourer, and the 
additional value which ought to attach to his services, if he be really 
a responsible, trustworthy man, has been too much overlooked. In our 
more advanced state of agriculture it would be a gain if the English 
workman, instead of being hired annually, with or without a character, 
at a statute fair, were passed on from one neighbourhood to another 
with that kind of character which would be implied in the existence of 
these livrets, or pass-books. There is yet another point in which we 
have also a lesson to learn, viz., What is the practical effect of dry- 
ing corn upon its bulk? When corn is dried, what is the rela- 
tion between the loss in volume or bulk, and the increase of weight per 
bushel, or in specific gravity? Practically the question often arises 
whether we should sell our wheat in a somewhat damp condition, in 
August, or wait a week or two, until it had become dry, when it would 
weigh 1 or 2 lbs. per bushel more, and perhaps realise an additional 
2s. per quarter, but with a logs of bulk. 


Meeting of Weekly Council, March 12th. My. Raymonp Barker, 
Vice-President, in the Chair. 


ao 
Lecture By Proressor VorELCKER oN Mixx. 


Professor VortcKer said: Milk is essentially an emulsion of fatty 
particles in a solution of casein and milk-sugar. The fatty matter is 
not contained in it in a free condition, but enclosed in a little cell, 
consisting of casein, a substance which exists also in a state of solution 
in milk, and is precipitated when milk gets sour; in other words, the 
butter is encased in curd. These milk-globules are of different sizes 
in different animals; and even in animals of the same kind they vary 
from the 1-2000th to the 1-4000th part of an inch. They are gene- 
rally round, but sometimes egg-shaped. Certain yellow spots, called 
epithelium cells, are generally found in minute quantities even in 
sound milk. Besides the substances just mentioned, milk invariably 
contains a certain proportion of mineral matter, which is essentially 
the same as the incombustible part of bone. The ash of milk is rich 
in phosphate of lime and phosphate of magnesia, or bone-earth. 
Butter, curd, milk-sugar, and mineral substances are then the normal 
constituents of milk. In diseased milk we find a number of accidental 
substances which, although they cannot always be identified by chemical 
tests, may generally be recognised by the microscope. ‘This is the case 
with pus, or corrupt matter ; but even the microscope is not able in 
all cases to decide whether the milk is wholesome or not. 

In many instances food contains substances which have a decidedly 
medicinal effect, and which, passing rapidly into the milk, convey to 
it the same medicinal properties which the substances themselves 
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possess. Thus, if an animal takes castor-oil in considerable quan- 
tities, the purgative effects of the oil pass into the milk. Colouring 
matters—the red in madder, the blue in indigo, and the tint of the 
common weeds Mercurialis annua and Polygonum aviculare—likewise 
pass into milk and colour it. In like manner smelling substances 
communicate a taste; and it is thus that the turnip flavour is imparted 
to milk, 

The white appearance of milk is due to the milk-globules suspended 
in it. As these globules are separated in the shape of cream, the 
milk becomes clearer, and acquires a peculiar bluish tint, which is a 
very good indication of its character. The less transparent milk is, 
the better, and the more butter it contains. An extensive series of 
analyses of milk, which I have made, has brought out this fact, that, 
while the proportion of casein varies but in a trifling degree, the 
amount of butter or fatty matter in milk is subject to very great varia- 
tion. The following table will give some idea of the amount of 
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these variations. In the first sample you have, in round numbers, no 
less than 73 per cent. of butter; in the second, 5 per cent. ; in the 
third, 33 per cent.; and in the fourth, 2 per cent. These four 
samples have been selected to show the widest range of variation 
which I have met with in milk. The first sample, which is an 
exceedingly rich one, comes from the dairy of Mr. Harrison, of 
Froster Court ; the second sample is richer in butter than ordinary ; 
the third fairly represents the composition of milk of average good 
quality ; and the last, milk of poor quality. They are all four genuine 
milk, and not produced in any way abnormally. I ascribe the great 
richness of the first to the extremely good pasture upon which the 
cows were being fed at a season of the year when milk generally be- 
comes richer in quality, but less in quantity—that is, in September 
and October, and up to November. Generally speaking, milk is richer 
in the fall, and poorer in the spring; but if animals are stinted in 
food in autumn, they yield not only little, but also poor milk. I will 
now point out the great differences in the composition of the milk of 
different animals. The following table shows the composition of 
the milk of herbivorous animals, and one example of the milk of 
carnivorous animals, 
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Composition of the Milk of— 


Cow. Human. Ass. Goat. Ewe. Carnivora 
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The milk of carnivorous animals is very much the richer in all the 
various constituents, especially in casein or curd. No other food will 
at all compare with it. Solid butcher’s-meat contains less real nutri- 
ment and more water than this description of milk. This will explain 
at once the extreme difficulty of bringing up a puppy by hand. No 
kind of food is sufficiently concentrated adequately to provide for the 
nourishment of a puppy, strong beef-tea being perhaps the most 
available substitute for that purpose. It is not only the amount of 
curd, but also that of butter, which is so extremely large in the milk 
of a bitch. The milk of carnivorous animals has another peculiarity, 
viz. that it contains no milk-sugar at all. Milk-sugar is very abun- 
dant in the milk of herbivorous animals; and, curiously enough, it 
makes its appearance in the milk of carnivorous animals when, by 
domestication, they become gradually accustomed to bread diet, and 
increases with the increased amount of bread and starchy food supplied 
to the animal. This shows the intimate connexion between the food 
and the composition of the milk. 

Compared with the milk of carnivorous animals, that of the ass 
appears extremely poor; whereas it shows, according to the table 
before you, as much as 91% per cent. of water, it contains but little 
casein, scarcely any butter, and a small quantity of ash. On the other 
hand, it is, comparatively speaking, rich in milk-sugar, which is a very 
digestible material ; hence, on the Continent, it is used as medicine in 
cases of indigestion, especially for children, who take a teaspoonful or 
two atatime; asanaperient medicine, I do not know any so wholesome 
for invalids as this lacteine, as it is called. The composition of the milk 
of a well-fed donkey would, however, be probably more rich than the 
sample analysed, which was taken from a German donkey, which, like 
Trish donkeys, lived on the road-side, certainly not on the richest kind 
of food. 

Let me now notice the composition of two specimens of ewe’s milk 
quite recently analysed by me. The first sample I had the pleasure 
of analysing for his Grace the Duke of Richmond. Having lost many 
lambs in his flock, his Grace thought it probable that the cause of 
this was that the milk was poor, or contained something injurious. 
On carefully examining the milk with the microscope, I found it per- 
fectly normal, showing no symptom of disease. My analysis also 
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agreed in the main with other published analyses of ewe’s milk. But 
on making the second analysis from the milk of ewes on the College 
farm, which had lambed about three days, I was struck with the very 
ereat difference in quality exhibited, the latter sample containing 30 
per cent. of solid matter, whereas in the former we have only.16. I 
have not learned, in the case of the Duke of Richmond’s ewes, what 
time had elapsed since they lambed—a circumstance which very much 
influences the quality of the milk; indeed the first milk yielded by 
the ewe after the lamb is dropped is more like cream than milk. I 
have reported to the Duke of Richmond that the milk was of good 
quality compared with other samples of ewe’s milk, analyses of which 
I made, not in England, but on the Continent: it is quite possible 
that, after all, this milk was of an inferior quality, but we have not 
sufficient data to establish the fact. It is very interesting to notice 
the high concentration of the milk of ewes in the first three or four 
days after lambing, a circumstance which explains the difficulty which 
is experienced in bringing up a lamb when the mother has died 
shortly after its birth. I propose now to reserve a couple of ewes, 
and to analyse their milk from time to time, that I may ascertain 
what is its average composition, and to what extent it gradually 
becomes poorer. 

The quality of cow’s milk is affected by the age of the animal, as 
well as by the distance from the time of calving. An old cow does 
not yield such good milk or as much milk as a young one. I have 
seen an analysis of a very poor milk, analysed in Holland by Dr. 
Baumbaur, which came from a cow which has had ten calves. Nothing 
appears so unprofitable as to keep cows for so long a period. Gene- 
rally speaking, after the fourth or fifth calf, the milk becomes poorer. 

Climate also affects the quality of the milk in a remarkable degree. 
In moist and temperate seasons and localities we obtain a larger 
quantity, though generally a poorer description of milk, than in dry 
and warm countries. The quality of milk is thus affected by the 
temperature, and the amount of moisture in the atmosphere; but 
something no doubt is also due to the greater amount of water which 
in wet seasons is present in the produce. That the general state of 
health and condition of the animal has a marked influence on the 
quality of the milk, need hardly be stated. 

The time at which the milk is taken is said to have also an effect upon 
the quality. In most agricultural treatises you will find it stated that 
morning milkis generally richer than evening milk; but my results do 
not favour that general notion. Out of thirty-two samples which I ana- 
lysed, taken in the morning and the evening of the same day, I found 
in eight cases the morning poorer than the evening milk, in four cases 
I found it richer, and in four there was no perceptible difference. I 
had taken it for granted that the morning milk was the richer; and 
indeed the first three analyses which I made confirmed this impression ; 
but, on extending the series of analyses, I found a larger number of cases 
in which the evening was richer than the morning milk. This was a 
useful warning against hasty generalisation. The conclusion at which 
I arrived is, that the time of day has not so much to do with the 
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matter as the quantity and quality of the food which is given some 
three or four hours before milking. I have traced this distinctly. 
At one time I have found the milk of our dairy stock poor in the 
evening. ‘The cows were then out at grass, and had not a sufficient 
supply ; they received in the evening oilcake and rapecake, and then 
they produced in the morning richer milk, showing plainly the effect 
of the food upon the morning milk. At another time, in the winter, 
I found that, when the cows were fed in the morning and in the middle 
of the day with barley-meal and rapecake, they produced richer 
evening milk. I believe then that the quality of the milk is affected 
by the food, and by the time at which food is given to cows. 

The race, and breed, and size of the animal have also an important 
influence on the quality of the milk. The Alderneys, the Chatelaynes, 
&c., are too well known to practical men for the rich quality of their 
milk to need any comment on my part. It is generally believed that 
thoroughbred cows do not produce so much or so rich a milk as the 
common dairy stock—that grass-fed stock produces more and a better 
description of milk. Some experiments which I have made on this 
subject have given me a rather unexpected result, from which I cannot 
draw satisfactory inferences. 

In the month of September, 1860, I selected three cows from 
the common dairy stock and three pedigree shorthorns. They were 
kept in the neighbourhood of Bristol, on what is at present Mr. 
Stratton’s farm, which was then in the occupation of Mr. Proctor, 
being fed upon good pasture-land. After a time the cows received, 
besides the grass, 1 lb. apiece of excellent linseed, and in a week’s 
time a second pound was added. I carefully ascertained the quan- 
tity and the quality of the milk at different periods, but could not 
discover much difference in the milk given severally by the two 
kinds of cows, nor any perceptible change in the quantity or 
quality given by either when the richer food was supplied. Thus the 
common cows yielded milk which gave nearly 4 per cent. of butter, 
and the thoroughbred shorthorns gave a milk of the same quality 
within one-fifth per cent. The total amount of solid matter in both 
cases was the same. The quantity of milk produced by the three 
pedigree cows, kept on grass alone, amounted to 28 pints in the morn- 
ing and 21 in the evening, making together 49 pints. The common 
dairy stock produced rather more than 31 pints in the morning and 
21 in the evening, making together 52 pints. When they received 
1 Ib. of cake per cow, the three pedigree cows gave in the morning 
264 pints, and in the evening 22, making together 48} pints. The 
three common dairy cows produced in the morning 28} pints, and 
in the evening 18, making together 464 pints. When 2 lbs. of cake 
were given to each cow, the three pedigree cows produced 264 pints 
in the morning and 21 in the evening, in all 47} pints; whereas 
the three common dairy cows, with the same quantity of cake, 
produced 30 pints in the morning and 19 in the evening, in all 
49 pints. It follows from this, that, whilst the quality of the milk 
was not materially bettered, the quantity became slightly less, espe- 
cially in the case of the three ordinary cows. It would appear, 
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then, that the additional food had a tendency to go into meat or 
to produce fat. This shows that we cannot intrease or improve ad 
infinitum the quantity or quality of milk. Cows which have a ten- 
dency to fatten when supplied with additional food rich in oil and in 
flesh-forming materials, like linseed-cake, have the power of converting 
that food into fat; but they do not produce a richer milk, and they 
may even produce it in smaller quantity. It is this which renders all 
investigations on the influence of food upon the quantity and quality 
of milk so extremely difficult. According to theory it would appear 
that food rich in oily or fatty matter would be extremely useful for 
producing rich milk; but in practice we sometimes find that it pro- 
duces fat and flesh instead. Sometimes its influence is even injurious ; 
for cows supplied too abundantly with linseed-cake produce milk which 
does not make good butter. 

A very curious case of this kind was brought under my notice some 
time ago by Mr. Barthropp. He had milk which furnished cream that 
could not be made into butter. When put into the churn it beat up 
into froth ; the casein would not separate from the butter, even in the 
cold weather of January. Mr. Barthropp had given his cows linseed-cake 
in considerable quantities; and this cake, perhaps for want of being 
mixed with a sufficient quantity of good dry hay, evidently had the 
effect of producing too much liquid fat. On trying to separate as much 
as possible the solid or crystallised fat from the liquid fat, I found 
that the latter was very much in excess of the former. This is the 
most striking instance of the influence of a great excess of oily food 
on the quality of cream, and consequently on the butter, which has 
come under my notice. 

In speaking of the quality of cream, I would take this opportunity 
of remarking, that bad oilcake, and particularly bad linseed-cake, does 
a great deal more harm than is generally supposed by dairymen, The 
inferior taste of the milk is well known.“ The wholesomeness of the 
milk of stall-fed cows is further affected by the abominable matters 
which are occasionally put into linseed-cake. Ouilcake-crushers seem 
now to have the privilege of incorporating any kind of oily refuse with 
linseed-cake ; and since this has been the case, we have heard more fre- 
quently of diseased milk, and of milk which has a disagreeable flavour. 
If cows must lave extra food, and linseed-cake be preferred for the 
purpose, the very best and purest kind of cake will answer best. 

Distillery wash, the acid water of starchmakers, and similar 
refuse, make milk, as is well known, watery; and this dispenses 
with the necessity of mixing it afterwards with water. Water is not 
so much added to milk as it is incorporated in the animal system 
before the milk is produced. It is well known that acid water, and 
especially water that contains lactic acid, has a tendency to produce 
an abundance of milk. When animals are fed with concentrated food, 
such as bean-meal or cake, it may, perhaps, be advisable—in the 
absence of brewers’ grains or distillery refuse,—two materials which 
contain lactic acid—to generate some lactic acid by keeping barley- 
meal for some time in contact with water, and by letting it slightly 
ferment, some vegetable matter perhaps being added, which has a 
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tendency to hasten the process. By doing this, I am inclined to 
think that concentrated food like cotton-cake, or bean-meal, or rape- 
cake, would be rendered more digestible— more readily available 
for the production of milk of a good quality. 

Time does not allow me to speak at length of the influence of 
various kinds of food on the dairy. I will therefore, in conclusion, 
only direct the attention of the members of the Society to the dif- 
ferent modes of testing the quality of milk. 

We have instruments—lactometers, as they are called—made for 
this purpose; but these lead frequently to erroneous conclusions, 
being most of them based on erroneous principles. The com- 
mon lactometer, which is in effect a float, when immersed in milk, 
indicates by its position the strength of that liquid. Milk which 
is more dense keeps the float higher: milk which is less dense 
allows it to sink lower: when water, therefore, is mixed with milk, 
the float will sink deeper. But there is one consideration which has 
here to be taken into account. It is this—that the butter in the 
cream is lighter than the whey of milk. Cream, I find by direct 
determinations, has a specific gravity of 1:012 to 1-019. It varies 
slightly. It isa little heavier than water, but lighter than the whey 
of milk, or skimmed milk. Milk rich in cream would, therefore, be 
lighter than milk poor in cream. By this lactometer an extra quantity 
of cream in milk is indicated in precisely the same way as an extra 
quantity of water. In short, this instrument, which measures the 
density of milk, furnishes very incorrect results. I cannot, perhaps, 
make this clearer to you than by giving one or two determinations. 
In testing the specific gravity of good milk, I found it as follows :— 
1-030 to 1-032. By skimming off the cream the gravity is increased. 
The lactometer, again immersed in the skimmed milk, now rises five 
divisions, and indicates 1:037. But if I take off from this milk the 
cream, and then put 10 per cent. of water to it, I get again precisely 
the same specific gravity which the new milk originally indicated, 
namely, 1:032. I believe that the adulteration most commonly prac- 
tised in large towns consists in taking off the cream, and then, if the 
milk be particularly good, adding a little water. This is not indi- 
cated by the common lactometer. To meet this objection attempts 
have been made to construct a lactometer on totally different prin- 
ciples. If the milk is put into a graduated glass and allowed to settle, 
some of the cream rises, and the quantity can then be read off. In 
good milk I find from 10 to 12 per cent. of cream by volume ; in poor 
milk there is sometimes as little as from 6 to 7 per cent. These 
instruments give more useful results than I at first expected, and are 
useful as a means of making comparisons. 

Temperature has some influence on the separation of the cream, but 
not so great, according to my experiments, as is generally believed. 
When the temperature is about 50°, most of the cream is separated 
from the milk in from eighteen to twenty-four hours; and about 
7-10ths per cent. of fatty matter remains in the skimmed milk. 
However long you may keep milk at rest, it is impossible to separate 
the cream completely ; and if the process be conducted at a temperature 
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of about 50°, a longer time than twenty-four hours will not add appre- 
ciably to the quantity separated. But though the bulk of the cream 
be not increased, it may become denser when the temperature is 
increased. In comparative experiments, therefore, an equal tem- 
perature should be maintained, 

The two kinds of lactometers might be used together with advantage : 
one to measure the amount of cream, and the other to take the density 
of the skimmed milk. When large quantities of milk have to be sup- 
plied to workhouses or public institutions, it is very desirable to have a 
ready mode of testing its quality. It might be so arranged that, when 
the milk comes in, some of it should be placed in graduated tubes, and 
at the end of twenty-four hours the skimmed milk could be drawn off, and 
a float put into it. This float might be so constructed as to give the 
proportion of water in the milk from 10 to 12 per cent. I intend to 
make a number of analyses of milk purposely mixed with water, and 
to construct.a set of two instruments for testing the quality of milk. 
When the ordinary lactometer, which measures the amount of cream 
in the milk, is used, practical difficulty is experienced in removing the 
cream. You might do it with a pipette; but unless you have a very 
steady hand indeed you cannot get all the cream off: at any rate the 
servants in a large establishment could not be expected to do it. I 
have, therefore, thought of using an instrument similar to the alcali- 
meter of Dr. Moore, analytical chemist of Coblentz. It is a very 
handy instrument, which is frequently used in chemical laboratories,. 
consisting of a graduated tube divided into one hundred parts, each 
of seven grains content, the whole being the hundredth part of a. 
gallon. You will by this means get a proportionate part of a gallon. 
The milk is filled in, and then left for four-and-twenty hours. The 
cream rises, and can be readily let off in this manner. [The Professor 
gave a practical illustration with the apparatus.| The specimen 
before me contains no less than fifteen measures, a large amount of 
cream. If in London milk you get eight or nine measures of cream, 
you must be satisfied: very frequently you will get only seven, and 
even six. In this instrument the skim milk is prevented from flowing 
out by means of a clasp, and an Indian rubber tubing at the bottom, 
which, being pressed, allows the skim milk to flow off, so that the 
cream gradually descends without a particle escaping. I am at 
present occupied in the endeavour to ascertain if cream is of a uniform 
composition when gathered in this way. If it is so, then we might 
form some idea of the amount of’ butter that a given quantity of milk 
should produce. There is one other lactometer, or milk-tester, which 
is simply a graduated cylinder, in which the milk is kept from the 
influence of the atmosphere. In other respects it resembles the 
graduated tube; but all the tubes in which graduation begins at the 
top have this practical inconvenience, that the skimmed milk cannot. 
be removed. Of late I have been endeavouring to ascertain whether 
the size of the tube affects the quantity of cream which is thrown up, or 
whether it makes any appreciable difference. As far as I have gone, 
trying tubes of three sizes, I do not find any difference in the volume. 
These instruments and investigations, which assume very varied 
aspects, will continue to occupy my attention. 
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Tur Discussion. 


Mr. Brats Brown said, he had found by his own experience that it 
was possible to give additional food to his cows, which tended to fatten 
them, without making any difference in the yield of cream. He also 
inquired whether the practice of scalding milk, which was adopted 
in Devonshire, did not produce a complete separation of the cream 
from the milk ?—to which Professor Voelcker answered, he had no 
doubt that the scalding of milk would throw up a little more cream ; 
but no amount of boiling would effect a complete separation. Mr. 
Browne also called attention to a statement in the ‘Irish Farmers’ 
Gazette,’ that the use of gorse greatly increased the quantity of milk ; 
and suggested that it might be well to resort to gorse at a period of 
the year when other kinds “of food were not abundant. 

Professor VorLcKER was aware that in some parts of Scotland 
waste lands which did not bear anything before, are now cultivated 
entirely with gorse, intended for horses; and he was inclined to think 
that this, being a concentrated food, might also be given with advan- 
tage to dairy stock. 

Lord Frversnam suggested that further inquiries as to the com- 
parative merits of different breeds of cows were desirable. The Pro- 
fessor had not alluded to roots, but he presumed he would not object 
to them as winter food. Mangold-wurtzel, carrots, and swede turnips 
were, he believed, excellent food for winter. True, the turnip might 
impart a peculiar flavour to the milk, but some persons said that that 
might be counteracted. Mangold-wurtzel, however, in winter, and 
early in spring, was certainly an important ingredient in feeding 
milch cows; and he did not believe that it would be the means of 
increasing the fat of the animal, but rather of augmenting the quantity 
of milk. 

Mr. Moons said, some years ago he made experiments with Alderney, 
Shorthorn, Hereford, and pedigree cows, and the result was so far 
satisfactory that he found little difference between them. He tested 
in various ways—drawing off the milk by means of a syphon—the 
quantity of milk yielded morning and evening, at different dates 
from the time of calving, and found it very uniform in shorthorns, 
Herefords, and pedigree cows, though there was a great difference in 
quality. He wished to inquire of Professor Voelcker, whether there 
was any one particular description of milk-pan that was preferable to 
another, and whether the depth of the pan was calculated to have any 
effect upon the quantity of cream that a certain quantity of milk would 
give forth ? 

Mr. Canrreti asked of what material the Professor would recom- 
mend the pans to be made. In his experience he had found that a 
common brown earthenware pan, glazed on the inside, threw up more 
cream than the enamelled iron pans, which he had also used with 
success. 

Professor VoELcKER thought that, in reference to the shape and size of 
milk-pans, shallow vessels were the best. They threw up more cream, 
and preserved the milk better. Milk could not be kept together to 
any depth without its getting heated and spoiled. It was an erro- 
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neous view to take to say that excess of air was injurious to milk. 
He would recommend that the air should be allowed to penetrate the 
milk and come in contact with it freely. If they could also maintain 
a eurrent of air through the dairy, it would be all the better; but 
damp air resting upon the jmilk would prove very injurious to it. 
Recently a little work had been published in Sweden, which recom- 
mended that the milk should be exposed in shallow vessels of a 
peculiar shape and handy construction which freely admitted the 
air. A part of the author’s plan was to have a fire in the dairy 
whenever it was required ; and he was informed that when a thunder- 
storm was seen approaching, instead of keepinig the milk cool, a fire 
was at once lighted, and steam got up to drive out the excess of 
moisture. That might seem to be a curious proceeding; but he 
could readily understand it. It was the damp, moist, heavy air that 
spoiled the milk. Remove that air by any means, and the milk would 
keep. It is of the utmost importance to have a dry air in the dairy ; 
and they could now understand why good dairymen always kept the 
floor as dry as possible. When a thunder-storm approached, the air 
generally became saturated with moisture, and that moisture had a 
great deal to do with spoiling the milk. 

Mr. Buacweurn said he had always found that a small depth of milk 
threw up the largest quantity of cream, especially in warm weather, 
when it is important that the cream should be thrown up quickly 
because the milk would not keep long. In summer he invariably 
adhered to a depth of 14 inch, and in winter to one of 4 inches ; and 
the skimmed-milk did not then remain sufficiently long to acquire 
any acidity. He had found that bean-meal produced a greater quan- 
tity of milk than any other kind of food. In comparison with rape- 
cake and linseed-cake, he found that it contained a larger amount of 
flesh-making principles than those substances, but not so much oil. 
Grains, or draft, also produce a large quantity of milk, which appear 
to contain a large quantity of phosphoric acid. He had fed likewise 
largely with bran. Between linseed and rape-cake there was great 
difference. lLinseed-cake gave a very unpleasant smell and flavour; 
whereas rape-cake was more like grass in its effects. The explanation 
might perhaps be, that the oil in rape-cake more resembled the oil in 
butter than that in linseed-cake. 

Professor Vortconer said that bean-meal contained a considerable 
quantity of starch; it was an admitted fact that it produced a large 
quantity of butter. Grains contained lactic acid, and also a large 
quantity of phosphate of lime, which was held in solution. A certain 
amount of grains is exceedingly useful for dairy-stock, and so also is 
bran. 

Mr. Buacxsvurn further called attention to a plan for testing milk by 
its opacity, or rather, the resistance which a body of milk offered to 
the passage of a ray of light, and thus measuring it. [Professor 
Vortcker observed that there was such a lactometer; but it was 
altogether erroneous in principle.| The keeping milk cool is a 
very important point. He had sent a large quantity of milk 
twenty-five miles by railway, and it arrived in a coagulated state unfit 
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for consumption. Formerly it was his practice to have the mills 
placed in the milk-kits just as it came from the cows, at a temperature 
of about 90°, and he had frequent complaints that the milk would not 
keep. He then made several experiments with a view to improvement. 
Eventually he tried the plan of putting milk in refrigerators, and 
bringing down the temperature to that of water. That plan entirely 
succeeded ; and since its adoption he had not had a single complaint. 
It was exceedingly important that milk should be as little agitated as 
possible, and should not be placed in vessels for transmission before 
it was quite cool. 

Professor Vorncker said, The tube-lactometer, if applied to testi 
milk that had travelled a considerable distance, would not afford a 
correct indication of its value or quality, taking the percentage of 
cream as an index. He had tested milk after a railway journey of 
forty miles, and found that it produced only one-third of the cream 
which the same milk had thrown up when taken direct from the 
cows ; this description of lactometer was therefore practically use- 
less when applied to the’ great bulk of the milk sold in large towns, 
from the fact of the cream-globules being diffused through the milk, 
and the low temperature of such milk would also prevent their rising 
to the surface. 


Meeting of Weekly Council, March 19th. Colonel CHattonrr, Vice- 
President, in the chair. 


CATTLE CONDIMENTS. 


Mr. Beate Brown (Gloucester) said that his motive for bringing 
forward this subject was a desire to promote a friendly discussion 
upon matter fraught with great interest to agriculturists generally. 
He had no connection with Mr. Thorley, and should not know him 
if he were in that room. Among the different kinds of condiments 
now advertised, that of Mr. Thorley held the most prominent place 
before the public; and of that alone was he competent to speak 
from experience; at the same time he should be sorry to disparage 
other condiments which might be equally valuable. Scientific men 
had certainly rather cried them down. Now, with all his respect for 
science and its followers, he conceived that in this they were 
decidedly in error. He would presently refer to a little practical 
experience which he had had with respect to condiments; and so 
far as that experience went, it showed unmistakably that they were 
in error on this subject. He was sorry that this should be the 
case, because he liked to see science and practice go hand in hand,,. 
as had been the case toa considerable extent in agriculture. He had 
for some years used some of Mr. Thorley’s ingredients, but thought 
it unfair to take to pieces a prescription obtained at great pains and 
expense. What would become of the medical science in general, 
if such a course was adopted? Dr. Dickson, the first man in the 
medical profession that set his face against bleeding, who also 
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introduced tonic treatment, had met with the same reception as Mr. 
Thorley when, by combining a number of ingredients together 
in certain proportions, he manufactured a food, which was an excel- 
tent tonic for animals, besides its feeding properties. 

The prejudice which he once entertained against this food 
had been thus removed. ‘Two or three years ago, when going 
abroad, he sold off the great bulk of his sheep, but retained a 
few favourites. During his absence these animals got so reduced 
in condition, that about half-a-dozen of them died; of the sur- 
wivors, some were broken-mouthed and some had no teeth; 
they were kept on a fine piece of clover. When he again saw 
them in the spring of the year, they were a perfect bag of bones ; 
and although they were eating oilcake and corn, they did not 
seem to be improving in the least. Being distressed at this, he 
bethought himself of Thorley’s food, and procured some, without 
being sanguine as to the result. The food was given with the 
oileake and the corn, and the animals improved in a most extra- 
erdinary degree ; so much so, that, after they had taken it for three 
or four weeks, he really hardly knew them. When a barrel was 
exhausted, he left off giving them Thorley’s food, and also their 
supply of corn and cake, and still they did remarkably well. This 
food seemed to have renovated the whole constitution. When he 
saw these animals about a fortnight ago, the ewes were in as fine 
condition as possible for lambing. Some of them had got double 
lambs. 

His interest in agriculture prompted him to communicate these 
results to this Society, which ought to be open for the free dis- 
cussion of such subjects. He had been informed that, if the sale 
of this food increased under the sanction of the Society, its price 
would in consequence be very much reduced, That would be a 
very great boon. He had received a pile of letters on this subject 
from persons who had received benefit, and wished to express their 
favourable opinion. He should not, however, read these letters, but 
rather hoped to hear the opinions of other gentlemen who could 
speak of their own experience. For his own part, he believed Mr. 
Thorley’s invention to be well worthy of attention ; he hoped that 
it would have support from agriculturists generally, and that its 
price would be so reduced that it would be placed within the reach 
of tenant-farmers and agriculturists at large. 

Mr. Canrrett (Berks) said that in March, last year, his cart- 
horses were feeding on hay and chaff, and did very badly: he 
determined to try some of Thorley’s Food, though he had been 
much prejudiced against it. He gave them a little every day, until 
the green food came, and certainly they improved very much. 
About a fortnight ago, instead of buying more of Thorley’s food, he 
got a condiment made by Griffin and Co., of Wolverhampton, and 
was again astonished to see the difference which was produced in 
his cart-horses within a short time. The quantity he gave was not 
quite half a pint per day. The carters wetted the chaff, then took 
@ pinch or two, and sprinkled it through the sieve. 
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Mr. Heyry Corron (Kent) had tried the condiments on an Irish 
mare which had been sent over from Ireland in a gale of wind. 
He found her very much out of condition—very ill; but she was so 
much restored by this food that he was able to hunt her last 
year. He attributed her improvement entirely to the rapid action 
of the condiment. He had tried it also on dogs, and was convinced 
that it did them good after a long wet day. He had tried it also 
on cows, and found that it produced a very great and visible 
improvement both in flesh and milk. He had also tried it on pigs 
with the same result; he had put pigs in two different sties, 
three in each, feeding one set of pigs with this’ condiment and the 
other without it; and those which had the condiment showed a 
more rapid improvement in their condition than those which were 
not supplied with it. Prejudice such as that felt against this food 
is no novelty. When he first introduced steam into Kent he was 
considered crazy; now he could leok out of his window and see 
seven or eight steam-engines going at once. 

The CHARMAN suggested that if the price of these condiments 
were much reduced they might be made of inferior materials. 

Mr. Beate Brown remarked on the influence which the necessity 
for advertising exercised on the price of this food. 

Mr. Smurson (Birmingham) said that, being a manufacturer of 
these condiments for cattle, he did not know whether he was quite 
in order; but his object in attending that discussion was to afford 
information, not to advertise his own condiments. The credit of 
being the first maker of these condiments is due not to Mr. Thorley, 
but to a man named Henri. Analyses of these condiments are not 
of the slightest use, beyond enabling farmers to detect the presence 
of any rubbish that was put in them, because their feeding pro- 
perties are not greater than those of a good sample of oil-cake. 
Their sole value consists in their health-giving properties, and 
these must, of course, depend on the proper mixture of the ingre- 
dients. This kind of food, though useful as a renovator of old stock, 
‘was still more profitable for the young animals. He found that he 
could rear calves at considerably less expense by giving them this 
food with skimmed milk than by giving them new milk. He would 
not assert that skimmed milk with the condiment is better than 
new milk for young stock. He begged to refer to an article by Mr. 
Bowick in ‘Bell's Weekly Messenger’ on feeding calves with 
condiment. He had tried wheat-flour mixed with condiment, and 
found it answer exceedingly well. One calf kept for four months 
in that way, at a cost of 17s. 8d. for wheat-flour and condiments, 
exclusive of the milk, did exceedingly well. It was turned out 
from the 1st of October till after Christmas, to test its constitution, 
which proved better than it would have been under the ordinary 
treatment. At fifteen months old it was sold for 10/. to the butcher, 
and killed for beef. 

As regarded the price of these condiments, three years ago he 
guaranteed to deliver an article equal to Thorley’s at 18/. per ton; 
and he should be happy to do that now. The only question for 
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farmers to consider was what such an article was worth to them. 
The proper course was to sell at a fair market value, and thus secure 
support, rather than to ask for patronage, in order that the price 
might be hereafter reduced. Undoubtedly there were great ex- 
penses in the trade, such as the cost of advertisements, and a con- 
siderable commission to agents; still an article which would give 
satisfaction might be made at 25s. per cwt. With fair competition 
prices would ultimately find their own level. 

Mr. H. $8. Tuompson, M.P. (Yorkshire), thought Mr. Beale Brown 
Was wrong in assuming that there was any prejudice on the part of 
the public against Thorley’s Food; for he had never met with any 
evidence of its existence. The feeling against buying the food at its 
present price was not a prejudice, but rather a conviction that it 
would not answer to lay out money in purchasing this article. If 
this feeling could be called a prejudice, Mr. Thorley had himself 
created it by advertising at such great cost, and professing too much. , 
He gave Mr. Thorley great credit for the variety and ingenuity of 
his advertisements, for he had never seen more varied advertise- 
ments at railway stations, than those illustrations which show the 
attitude and bearing of a horse before and after taking this food. 
In his paper and his advertisements Mr. Thorley professed to do 
more than any food could possibly accomplish. If he could reduce 
the expenses of his advertisements by some thousands a year, 
and reduce proportionately the price of the food, he would be more 
likely to succeed. He (Mr. Thompson) was glad that there was a 
gentleman present who represented the makers of another condi- 
ment, so that they had the question put fairly before them. With 
reference to the action of the condiment, he had tried it, but on so 
small a scale, and for so short a time, that he did not attach much 
importance to the result himself, and therefore he would not ask 
any one else to do so. .As far as it went the result was not satis- 
factory. 

They were all indebted to Mr. Lawes for his experiments. That 
gentleman had conclusively settled the question whether it would 
answer to employ Mr. Thorley’s condiment on a large scale as 
Seeding stuff. But further considerations were involved in this 
inquiry, They all knew that a man might be so out of health 
that his food would do him no good, and that a very few 
grains of rhubarb or quinine given to him when in this state 
might enable him to digest his food properly, and restore him to a 
healthy condition. In like manner, looking to the antecedent 
probabilities of the case, the use of condiment with food might 
prove a valuable adjunct for feeding cattle when out of health. That 
question could, however, be settled only by extensive trials on the 
pert of farmers themselves; if the price of these condiments could 

e materially reduced, and,if they could have wide experiments 
to establish the conditions under which, and the quantities in which, 
they could be given with the greatest effect, they would then soon 
be in a position to speak positively upon the subject. 

Mr. KR. Barker wished to say that some years ago his neighbour, 


424 Abstract Report of Agricultural Discussions. 


Lord Camoys, used condiment for his horses and cattle, and found 
it so beneficial that he had continued to use it, without, he believed, 
inquiring whether or not he could obtain a similar article at a 
lower price. No one of his acquaintance kept his accounts more 
regularly, or took greater care not to incur an outlay for which he 
was not likely to obtain an adequate return, than Lord Camcys. 

Major Munn (Kent) stated, that two years ago some of his lambs 
were very ill with a consumptive cough, and had a peculiar kind 
of worm’in the throat or the air-passages. His bailiff asked him if 
he should try Thorley’s Food, and his reply was, ‘‘ Try what you 
like, they must die.” The food was given to a large number of 
them, and they recovered. It was afterwards tried on another 
batch which was in bad condition, and they also recovered. He 
did not watch those cases sufficiently to say that Thorley’s Food 
had anything to do with the recovery of these animals. They were 
kept in the ordinary way. The lambs were first put out to grass 
on some salt marshes in the Isle of Sheppey; they were afterwards 
put in folds on the}mainland at Faversham, and then it was that 
they got that hacking cough, and became diseased. In the autumn 
of 1860, when one of his farms was let, the incoming tenant dis- 
appointed him by declining to take a large number of lambs which 
were called refuse or worthless. He was told that he would not 
get more than six, seven, or at the utmost ten shillings a piece for 
from one to two hundred of them. One hundred and eighteen of 
these refuse lambs were put into his paddock. His bailiff suggested 
the use of Thorley’s Food. He picked out twenty-five of the worst 
to begin with. Five of these died within a fortnight, and three 
others were in such bad condition that they had to be killed. The 
remainder of them he carried through; some were still at home, 
and some were sold about two months ago at 45s. to 46s. apiece. 
These animals were all kept in the common way, except that they 
had some bruised beans and peas for a time, and therefore the result 
might be attributed to Thorley’s Food. 

He once so much improved a worn-out horse with this food, that 
he was lent to a butcher on the condition that he was well fed. The 
butcher was a bad horse-master, and the horse, a delicate feeder, 
got out of condition .again, but a cask of Thorley’s Food again 
restored him to health. He only regarded condiments as restoratives 
or medicines; whether or not they had any fattening properties as 
well, was a question into which he did not enter: all he knew was 
that it had restored these animals under peculiar circumstances, in 
successive years, and with the same general system of management 
that the sheep and horses would have been subjected to without 
this extra food. He might further state that, when he had tried 
the condiment of another maker on a horse and on some sheep, it 
produced no effect, although Thorley’s Food, subsequently purchased, 
restored these animals to health. They were all, no doubt, very 
much indebted to the agricultural chemists for the analyses which 
they had given, but these only went to show that there were no 
extraordinary fattening qualities in these condiments. 


Cattle Condiments. 425 


Mr. Lawes (Rothamsted) did not think anybody who had 
listened to this discussion could doubt that Thorley’s Food had 
certain beneficial qualities. Mr. Brown and other gentlemen who 
had stated their experience spoke rather of its merits as a medicine ; 
but the question which chiefly affected them, as agriculturists, was 
whether these things were beneficial for animals in health ; whether, 
in that case, they would be a good substitute for, or assistant to, 
natural food. The medicinal part of the question, namely, whether 
this food was beneficial or not as regarded sick and diseased animals, 
was a very limited one. He admitted that there were tonic pro- 
perties in this food, In his experiments, nothing was more striking 
than the greatly-increased consumption of food to which these 
condiments led. The pigs consumed a larger amount; but there 
was no benefit in that, unless they assimilated more food: in this 
ease they got an increased consumption of food without an increase 
of flesh. If, therefore, the condiment had been given to him, he 
would rather not use it, because his animals, in order to produce 
the same amount of meat on barley-meal, ate more. 

At the same time that he made these experiments on pigs, he tried 
also what effect this food would produce on sheep. These experiments 
were not quite complete, but he would give an outline of the result 
at the end of sixteen weeks. ‘Twenty sheep were picked out of a 
very large flock, all being as nearly as possible of the same weight. 
Five of them were put on linseed-cake, hay, and swedes. They 
had 1 lb. of hay per day, 4 Ib. of linseed-cake, and as much swedes 
as they liked to eat. The corresponding five sheep received the 
same amount of hay, but only 6 oz. of linseed-cake, and 2 oz. of 
Thorley’s condiment, and swedes ad libitum. The other ten he 
fed with cotton-seed cake, instead of linseed-cake. He did not 
find that the sheep ate a bit more food when they received Thorley’s 
condiment than when they did not receive it; the consumption in 
the two cases was exactly alike; so that the condiment had not the 
same effect on the ruminant animal that it had on the pig. 

The real question was, how much food passed through the animal to 
produce 100 lbs. increase of flesh? He found that, without Thorley’s 
Food, it required 274 lbs. of clover-chaff, 137 lbs. of linseed-cake, 
and 3824 lbs. of swedes. With Thorley’s Food, it took 285 lbs. of 
elover-chaff, 107 lbs. of linseed-cake, 3980 lbs. of swedes, and 35 Ibs. 
also of Thorley’s Food; the difference between the two being, that ° 
in one case it took 4236 Ibs., and in the other 4409 lbs.: that was to 
say, with Thorley’s Food, about 200 Ibs. more food was required to 
produce a given increase. The sheep were not yet killed. Still, 
sixteen weeks’ experiments were, he thought, sufficient to give a 
tolerable idea of what would be the result, the gross amount of the 
produce being 4536 lbs. without Thorley’s Food and 4576 Ibs. with 
it. The difference was not much; still, in both cases, a rather 
larger amount of food was required to secure a certain increase of 
flesh when Thorley’s Food was used. That result was, he thought, 
exactly what science would have predicted; there was nothing in 
science to show that things which had tonic or stimulating pro- 
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perties were likely to increase the assimilation of food, although 
they might cause a larger quantity of food to pass through the 
stomach of the animal. 

As food for animals in good health, condiments are not to be 
recommended ; as medicines they, no doubt, had properties of a 
stimulating character, which would enable animals to digest food 
when they could not otherwise do so. 

Mr. Stupson said that a Yorkshire friend of his, a successful pig- 
breeder, remarked, referring to Mr. Lawes’s trials on pigs, that either 
that gentleman must have selelected a very bad sort of pig, or his 

‘ barley-meal was of inferior quality, because he could always make his 
pigs produce a larger amount of meat from a given quantity of barley- 
meal than Mr. Lawes had done. 

Mr, Frere said, Last spring I was told by my bailiff that two cows, 
when tied up to fatten, did not thrive as was expected, and had better 
be sold. I thought, however, that it might be of service to the Society 
to try them on Thorley’s Food, with which they were accordingly fed 
for three months, being weighed at first every fortnight, and then each 
month. At the end of three months Thorley’s food was discontinued, 
and the animals kept on for two months longer. Their food was con- 
tinued precisely the same as it had been for one month before Thor- 
ley’s food was supplied them, during which month they did not gain 
in weight. During the first two months when Thorley’s food was 
given them the cows gained in weight, in the third month they 
remained of the same weight. The gain of one animal for the first 
two months was 74 Ibs. in all, which would be at the rate of 9 Ibs. 
a-week for the first eight weeks, or 6 lbs. a-week over the whole three 
months. ‘The increase upon the other animal for the two months was 
58 Ibs., or at the rate of 7 lbs. a-week for the eight weeks, or 5 lbs. 
a-week for the twelve weeks. During this time each cow gave 
6 quarts of milk daily, being, to the best of my belief, an increase of 
one quart per day upon what it was before administering Thorley’s 
Food ; directly we left off Thorley’s Food, at the end of threé months, 
the milk fell from 6 quarts to 4 daily, a result which was, perhaps, 
aided by the time that had intervened from the period of calving. 
But still there was a more rapid transition than the gradual falling off 
of milk under ordinary circumstances. This food, whilst it increased 
the milk, produced no bad effects upon the flavour of the milk and 
butter. The animals were valued at 28/. in the spring, and were sold 
for 321. in the autumn ; they were probably worth as much in July, at 
the end of the three months, as at the end of five; and if the milk 
they gave was valued at 2d. a quart, they paid for their food during 
the three months in which Thorley’s food was supplied them, and did 
not pay for their food during the two months afterwards. I consider, 
then, that condiments are serviceable for stock that is ailing, but not 
for healthy animals in general. 

Professor Simonps.—Although this subject is one which is fraught 
with interest to farmers, many of them are in the habit of making too 
much of it. Condiments, indeed, are no longer forced upon the notice 
of the public as food; we hear no more of the concentrated materials 
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that they contained, for upon that point the experiments of Mr. Lawes 
have fully satisfied every unprejudiced mind ; and there can be no doubt 
in the world that the nitrogenised materials which these compounds 
contain are purchased at an enormous cost. The composition of these 
mixtures is pretty well known, although the exact proportion in which 
linseed-cake, maize, lentils, &c., are used may be unknown or variable ; 
but then we have the addition of some which may be called medicinal 
agents, such as cumminseed, carrawayseed, aniseed, and liquorice 
powder, to which are added some sulphate of antimony, salt, and 
other substances, many of which are really chemically incom- 
patible one with the other, and do not combine well together. 
Do, then, these agents really promote digestion and the assimila- 
tion of food? JI can readily enough understand that they have 
that effect. Many of them act as invigorators of the system, and 
therefore enable the animal, if its digestive organs are weakened, by 
old age or other causes, to digest the same quantity of food in a 
less amount of time, and consequently to appropriate an increased 
quantity of food. But I think all this may be attained in a 
much easier and much safer way. If we took some well-ground 
linseed-meal, and with that pea or bean meal, or any of those highly 
nitrogenised matters, and add to them a small quantity of salt—which 
will simply supply the salts of soda to the functions of the liver, and 
increase the quantity of bile—and if we add to that any simple sto- 
machic matter in the shape of cumminseed, carrawayseed, aniseed, 
ginger, gentian, or any of those materials which will act simply as 
stomachics, then we shall have all we require in these respects. 

Farmers, however, are not provided with the machinery required 
for effectually compounding these mixtures, and may buy them ready 
prepared to greater advantage ; but for agriculturists to be purchasing 
these so-called condiments at the rate of 40/. a ton, is monstrously 
absurd. I know well, and other practical gentlemen here present can 
confirm my statement, that such compounds can be sold at from 18s. 
to 1l. per ewt., and still leave a profit to the manufacturer. 

One word with regard to the experience of Major Munn with lambs 
that were subject to a special disease. Major Munn has given us facts 
that would almost lead to the inference that Thorley’s Food is ‘a very 
excellent anthelmintic—that, in reality, it destroys those thread-like 
worms that are situated within the bronchial tubes of the animal. 
With all due deference to Major Munn upon that point, I would say 
that Thorley’s Food has no anthelmintic properties whatever. The 
good, therefore, which arose in this individual instance, is simply 
traceable to those agents which, acting as a tonic on the system, 
enabled the animal to make a little more blood out of its food than 
it had done before. A generous diet of corn and cake, with a little 
salt, would have produced precisely the same effects as Thorley’s Food, 
and at much less cost. 

The Cuarrman.—The great advantage which a discussion of this 
kind has over the mere reading of written treatises is, that you hear 
the pros and the cons. We have had two scientific accounts of this 
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food—one from Mr. Lawes, and the other from our veterinary pro- 
fessor. Mr. Beale Browne, speaking from experience, has told us 
that this food of Thorley’s is both nourishing and medicinal. Our 
veterinary professor confirms his statement as to the medicinal qualities 
of some of the ingredients. So far, then, we are no longer acting in 
the dark. If any gentleman has cattle that are not well, he will 
naturally try this Thorley’s Food, and at the same time try common 
food upon animals that are in perfect health. Then, if he brings the 
two—those fed on Thorley’s Food, and those that are fed on common 
food—to the same condition, he will have established the fact that 
Thorley’s Food is a valuable thing for an animal not in sound health. 
It remains for gentlemen to try this without prejudice on one side or 
the other. 


Meeting of Weekly Council, March 26th. Mr. W. Fisumr Hosss, V.P., 
in the Chair. 


On AGRICULTURAL STEAM-BOILERS AND THEIR PROPER MANAGEMENT. 


Mr. Hotuanp, M.P., in introducing this subject, said,—This subject 
could hardly have been brought with propriety before the Council 
and Members of this Society a few years ago, when steam was only 
gradually making its way into use for agricultural purposes. Now, 
however, that we are not only thrashing, chaff-cutting, and performing 
other operations by steam-power, but are introducing it into our 
fields for ploughing and cultivation, it behoves us to have some know- 
ledge of the phenomena connected with steam and water, and also to 
be cautious how we use what is a most excellent servant if properly 
dealt with, but a most terrible master if it escape from our control. 

The small number of cases of boiler explosions in proportion to the 
quantity of steam-power used in agriculture arises in a great measure 
from the perfect way in which boilers and engines are made and sent 
out by the leading manufacturers, and partly also from the unexpected 
but gratifying fact that our labourers have turned out to be most excel- 
lent and efficient engine-drivers when once initiated by a mechanic 
who knows his duty, and especially after they have been—say for 
the first twelve months—well looked after by the master or owner of 
the engine. 

The total quantity of steam-power in agricultural use in England 
cannot be accurately ascertained ; but, according to Mr. Morton, in 
his ‘ Handbook of Farm Labour,’ it has been increased during the last 
four years by the addition of upwards of 40,000 horse-power, of which 
a very large proportion is employed in portable engines, and only a 
very small percentage in fixed engines. 

In dealing with this subject I have not trusted to my own scientific 
knowledge, but have consulted men of eminence and reputation in the 
country ; and I must be pardoned for calling attention, in a few words, 
to some of the phenomena of steam itself. 
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Mr. William Crook, editor of the ‘Chemical Gazette,’ who has had 
a good deal to do with the new method of analysing metals by light, 
in a letter to me, says :— 

“‘There are many subjects connected with the ebullition of water which are 
not generally known, but which would throw considerable light on many boiler 
explosions. Any one who has watched perfectly pure water boiling in a clean 
glass vessel, open at the top, will have observed the tremendous force with 
which the steam bursts forth at intervals, whilst at intermediate times the 
liquid is quite at rest. Ihave sometimes had thin glass flasks shattered to 
pieces by this explosive force of the boiling water, and that under the ordinary 
atmospheric pressure. The presence of different chemicals dissolved in the 
water has considerable influence on this percussivé ebullition ; alkalies, for 
instance, increasing the violence; whilst if a gas is being evolved in the liquid, 
the boiling takes place with perfect tranquillity. A great deal, therefore, 
depends upon the quality of the water and the mineral impurities which it 
contains, some waters being quite free from this property, and others possessing 
it to a dangerous extent. Much also depends upon the amount of insoluble 
matter (carbonate or sulphate of lime) deposited in the boiler, and upon the 
state of aggregation in which the deposit is formed—a sandy deposit being of 
little importance, but a hard stony cake being very liable to give rise to inju- 
rious results.” 


The boilers of jixed engines have an advantage over those of portable 
engines, in that they are constantly supplied with the same kind of 
water and the same quality of coal, or nearly so, and in their being 
constantly under the care of the same individual, who, as in the 
dressing of a horse, can work better with an engine in “its own 
stall,” so to speak, than he could with one going about to different 
parts of the country. But portable engines are differently circum- 
stanced, especially when in the hands of persons who have hired them ; 
and their boilers are filled one day out of one ditch, and the next out 
of another; one day with soft water, another day with hard water; in 
short, with water of different degrees of impurity. At the same time 
they are heated with different kinds of fuel; they go through a large 
amount of weather-wear; they are too often imperfectly cleaned ; and 
from their being hurried from one job to another, they are so fre- 
quently neglected as to be additionally liable to accident. Nor is 
this an unimportant circumstance, for, according to Mr. Crook, as 
already quoted, a great deal depends upon the quality of the water and 
the mineral impurities it contains, and a great deal on the state of 
ageregation in which the deposit is formed. 

Water when it boils, has in it a certain quantity of air. If that air 
be boiled out of it, the boiling is checked. It is a mistaken idea that 
water boils always at the temperature of 212°; for, according to the 
degree of pressure, it may either boil at a lower temperature, or be 
made not to boil, but remain quiescent, at a temperature far higher 
than 212°. The following extract from a work by Dr. Carpenter 
shows in a few words how, under certain pressure, water is made to 
boil, and how vapour is formed :— 


“Water without air boils only at intervals, and stops altogether ; but if, 
when it has stopped, air be admitted by means of any solid substance which is 
put into it, however small the quantity of that substance, it will begin boiling 
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again. The smallest quantity of air that can be introduced will cause it to boil 
again. 

Now, what frequently happens, I will not say in connection with 
agriculture, but in connection with manufactures generally, is this: 
when the men stop for a meal, for instance at dinner-time—they are 
perhaps doing a job by measure—being very anxious to get the steam 
up as soon as possible after dinner is over, they take the precaution 
to keep everything as hot as they possibly can; and although perhaps 
they imagine that no boiling can take place, and that the engine 
being at rest is not likely to be in a dangerous state, yet explosions 
have taken place while the engine has been in that supposed state of 
rest, from the formation of vapour during a time when the water was 
actually hotter than when boiling, and yet not boiling. 

Accidents of this kind are of very rare occurrence in agriculture, 
because, as engines are now turned out, something is always made to 
give way ; and if the excellent precautionary rules for the management 
of steam-engines, given by Mr. Ransome,* and approved by Messrs. 
Clayton, Shuttleworth, and Co., and other great machine-makers, were 
observed in practice, we should, I believe, have fewer accidents. One 
of these rules is very often evaded. Mr. Ransome says :— 


** As soon as the water begins to boil, the safety-valve should be opened by 
hand and examined, to make sure that it is not obstructed in any way; the 
spring-balance may then be screwed down to about 10 lbs., and when the steam 
blows off at that point it may be gradually screwed down to 45 or 50 lbs., as 
the steam rises. The spring-balance should on no account be left always 
screwed down to the full pressure when the engine isnot at work, and the steam 
not up.” 


It is to be feared that the spring-balance is too often left screwed 
while the men are at dinner. On more than one oceasion I have 
myself had to interfere, in consequence of the state in which I have 
found it; and it has always been a source of anxiety to me that there 
should be so much ignorance of the effects of confining a large body of 
steam in a small space. Dr. Carpenter says :— 


“The expansion of liquids under the influence of heat increases very rapidly 
as the temperature is raised, and it is particularly great when the liquid is 
heated nearly to its boiling-point. The change of bulk is then very great and 
sudden ; for all vapours have many times the bulk of the liquids from which 
they rose. Thus a pint of water would produce 1694 pints of steam at the 
ordinary pressure. Though the vaporization of fluids takes place chiefly under 
the influence of heat, yet the quantity of heat required to produce it is very 
different under different degrees of pressure. Thus, if we take water at the 
ordinary pressure as the standard, we should find that any additional pressure 
(such as would be produced if the vessel were tightly closed) would render an 
additional quantity of heat necessary to convert it into steam ; whilst, on the 
other hand, the removal of the ordinary pressure of air will cause water to boil 
at a much lower temperature, as happens on the tops of high mountains, or 
may easily be shown by the air-pump. Under pressure of the most powerful 
kind, water has been heated to such a degree that the iron Vessel which con- 
tained it was red-hot throughout ; and if the pressure bad been withdrawn in 
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a very slight degree, the water would have immediately passed into the con- 
dition of steam, which, by its very great elasticity at high temperatures, would 
have blown the vessel to pieces. On the other hand, when the pressure of the 
air has been entirely removed, water boils at a temperature not above that which 
it naturally has on a hot day.” 


As boilers having an incrustation on their inner surface, in conse- 
quence of a deposit of the impurities in water, are liable to “burn,” it 
is highly important to prevent such incrusiations, and thereby dimi- 
nish the chances of accident. A discovery with this object in view— 
it cannot be termed an invention—has been made by Mr. Spiller, the 
manager of the Chemical Establishment in the War Department, and 
has been for some time in use in the Government works at Woolwich. 
The mode of proceeding is thus described :— 


“ Chemical Establishment of the War Department, 
Woolwich, March 22, 1862. 

“ Memorandum respecting the Prevention of Incrustation in Steam-boilers.— — 
The hard mineral deposits which gradually accumulate on the interior surfaces 
of steam-boilers owe their formation to the presence of lime and other impurities 
in the feed-water. By the gradual heating and evaporation of the water these 
calcareous matters are slowly deposited in a semi-crystalline form, and give 
rise to adherent crusts, often of considerable thickness and strength, which 
render it necessary to interrupt the action of the boiler at short intervals in 
order that it may be opened and cleansed by chipping or some such laborious 
mechanical means. If, however, a small proportion of crude caustic soda be 
mixed with the contents of the boiler at first starting, and occasionally renewed. 
during the continuance of its working, this chemical agent will be found to 
have the property of immediately precipitating, in a granular or sandy form, 
the greater portion of the lime compounds originally dissolved in the water. 
These small particles readily subside as a kind of mud, and may be ejected 
from the boiler by opening the lower ‘ blow-off’ cocks for a few seconds once 
or twice during the day. 

“he dose of caustic soda necessary to be employed for this purpose will 
vary according to the degree of hardness or the amount of lime in the water: 
as a general rule, three or four pounds per week will serve for a boiler of 
20-horse power. In all cases it will be advisable to keep the proportion at a 
minimum, since the use of a large excess has undoubtedly an injurious tendency 
in disturbing the steady and proper action of the boiler. By employing this 
small quantity of soda, the scale will become so diminished in amount and 
thickness as to permit of the boiler being used much longer than the ordinary 
period without inconvenience. There are several methods of introducing the 
soda. Itshould first be dissolved in water; andit will usually be advantageous 
to prepare a solution of known strength—say 3 lbs. in a gallon—which can be 
measured from the stock as required, and either poured through the safety- 
valve or pumped in with the feed-water. 

“ An inspection of the interior of the boiler after a preliminary trial will 
afford the most satisfactory indication of the economy of the process, and enable 
a judgment to be formed in regard to the proportion of material to be employed. 
It is difficult to avoid altogether the formation of a thin scale; but, on opening 
the boiler, the deposit should be trifling in amount and of so soft a nature as 
to permit of its easy removal from the iron plates. There is not the slightest 
possibility of the soda exerting any corrosive action upon the metal of the boiler 
or fittings; its alkaline properties are known to have a tendency to preserve 
the iron from rust. 
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“Tt may be stated that the system now described has been in operation for 
some years in the Royal Arsenal, Woolwich, and also at other manufactories 
in the neighbourhood of London. The application of caustic soda for this 
purpose was made at the suggestion of the undersigned, who is not at the 
present moment acquainted with any material which is at once so efficient and 
inexpensive. “ JoHN SPILLER, F.C.S.” 


On the vexed question of the formation of boilers, a gentleman well 
known to the Society writes to me as follows :— 

“It is a singular thing that though we have made great improvements of 
late in the construction of steam-engines, botler-engineering is very much what 
it was at the time of Watt; by which I do not mean to suggest that improve- 
ments in boilers have not been made since that period, but that, compared with 
the progress in the construction and management of steam-engines, that of 
boilers has made comparatively little advance.” 


In several large towns, such as London and Manchester, there are 
societies for the prevention of steam-boiler explosions, and duly quali- 
fied persons are sent once a month, or at stated periods, to examine the 
boilers belonging to members. According fo the Report of the Man- 
chester Association, there were during the month of January last no less 
than ninety accidents to boilers, in some shape or other, but of these 
only eight appear to have been dangerous. The Association, neverthe- 
less, remark in their Report that “ incrustation should not be regarded 
merely as a matter of inconvenience, but frequently of positive danger.” 
I do not suppose that in the rural districts we shall ever have such an 
array of accidents as that reported by the Manchester Association, but 
we might, I think, as agriculturists, take a lesson out of their book, 
by forming associations in different districts for the periodical inspec- 
tion and supervision of our machine boilers andengines. Mr. Fowler 
is understood to have determined on having an establishment for that 
purpose at Swindon—a central spot, around which, within a certain 
area, a great many steam-ploughs of his make are at work; and he 
intends, for a moderate annual charge, to ascertain, by periodical 
visits, whether or not these steam-ploughs and machines are in working 
order. As agriculturists we have not many accidents in the form of 
boiler explosions, but there are a great many minor accidents connected 
with steam machinery, which might be avoided by systematic inspec- 
tion and periodical supervision. A gentleman in Gloucestershire 
says in a letter to me:—“ My brother-in-law, a Gloucester cloth- 
manufacturer, is guardian of a union, four-fifths of which is certainly 
manufacturing; but he finds on investigation that the cases which 
come before him requiring relief on account of accidents are not only 
relatively, but absolutely, more numerous in the agricultural parishes.” 
A large number of these accidents to individuals arise, I believe, from 
the valves of steam-engines getting out of order, from the gauges being 
defective, and from other causes, the remedy for which, if the matter 
were promptly looked into, would be simple and inexpensive. 
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Tue Discussion. 


The fitness of well-conducted and conscientious farm-labourers 
to be intrusted with the care and working of steam-engines, as 
stated by Mr. Holland, was illustrated from experience by Mr. 
Dent, M.P., Mr. T. Beale Brown, and Mr. Frere. In allusion to 
this-subject, Mr. Amos, C.E., said that when, after making a valuable 
engine for a gentleman present, he was consulted as to the choice 
of an engineer, he recommended that the engine should ‘be placed 
in the hands of a steady-going labouring man, clean and particular 
in his habits, who would feel himself flattered by the trust reposed 
in him, and who, though he might know no more, perhaps, than 
was told him, would practise that little religiously ; whereas, if an 
engineer were employed, he might, perhaps, be often absent from 
the post of duty, and thereby cause delay and inconvenience. 

The causes of boiler explosions were variously stated. 

By Mr. Amos they were attributed more to imperfect construction 
and careless work than any chemical cause: indeed, he was quite 
sure that, if the explosions which had occurred had been more care- 
fully investigated and honestly reported on, nine-tenths of them 
would have been proved to arise either from some fault in the 
original construction, or from inattention in working. Accidents, 
when they occur, are. too frequently made light of or glossed over. 
During dinner-hour the boiler is, perhaps, left with a strong coke- 
like fire under it, with the damper closed and the door open. 
Under such circumstances, and more especially so in the case of 
boilers not well constructed, the water might be lifted up in 
degree, and the starting of the engine or the injection of the force- 
pump might prove a disturbing cause. The steam might then be - 
generated faster than it could be liberated by the safety-valve, and 
thus an explosion might ensue, though he was perfectly convinced 
that none of the explosions he had witnessed had so originated. 
Mr, Amos agreed with Mr. Holland that an engine-driver cannot 
be too careful in frequently moving the safety-valve to see that it is 
in good order. There is a very good method of securing that object 
in use at the Crystal Palace. The safety-valve is so constructed 
that it is moved on the opening of either of the fire-doors; and it 
is impossible to open the doors unless the safety-valve is all right. 

Professor Wi1son, in reference to Mr. Ransome’s rule (p. 430), 
suggested that it would be much better to open the valves before 
the water boiled than after boiling had commenced, because the 
greatest risk of an explosion is at the moment when the water 
begins to boil. It is therefore desirable to open the valve directly 
heat is employed, in order to ascertain whether or not all is right, 
particularly in cases where the fire has been drawn overnight, 
the boiler left charged with water, and the fire lighted up again 
next morning. 

Mr. Amos said, on opening the valve the air is first expanded 
by heat, and then it rushes out; so long as air is kept in the 
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boiler there is no danger. During the time the steam is being 
got up, the fire is in an excited state, and the irregularity of the 
flame playing upon the boiler has a tendency to keep the water in 
a state of ebullition; the danger of the water attaining heat without 
throwing off steam is when there is a steady coat of fire upon it. 
When the steam is being got up, and the fire is in that state of 
levity, the opening of the valve is of no use, except to ascertain 
that the valve is in order. 

Mr. Approtp said he believed the freer the water is from air, the 
more likely is the boiler to explode. He had taken water, got rid _ 
of the air, and heated the water up to 240° instead of 212°. One 
day he left it in his room with a thermometer in it, and soon after- 
wards it exploded, the steam blowing the thermometer out of the 
flask, so that there must have been a considerably greater pressure 
than 240°, up to which point he had watched it; from that he 
arrived at the conclusion that the more free the water is from air, 
the greater is the danger of accidents. In the case of agricultural 
engines, on shutting off the water altogether, and allowing a small 
jet of steam to escape from the boiler, the whole of the air will be 
got rid of. For a time, if the valve closes, the water thus exhausted 
of air may lie still, but the moment the pressure is removed, how- 
ever little, it boils again, and an explosion may follow. If when 
the engine is at work the pump is kept going so as to pump the air 
in, there will be no chance of the water getting beyond boiling point. 

Professor Witson expressed his concurrence with the remarks 
of Mr. Appold, and said the cause of explosions may probably 
be traced to the fact that, after water has boiled for a time all the 
contained air is expelled. When a portion of pure water has 
passed off in the form of vapour, the remaining volume of water 
is denser than before, because charged with more than its own 
original share of impurity. When the fire is stopped for dinner 
or other purposes, not only is the pressure of steam lowered, but 
the external pressure is increased relatively to the pressure on 
the valve. Assuming the valve to have been weighted—say to 
50 Ibs., and the engine to have been working at that amount of 
pressure; during the cessation of work the pressure on the boiler 
may have gone down to 30 lbs. or 35 lbs.: relatively, therefore, 
there will be a greater degree of external pressure than before. 
If, under such circumstances, the fire be increased suddenly, in the 
anxiety of the engineman to get the steam up as quickly as possible, 
the water, being free from air and charged with impurities, and 
thereby rendered dense, will require to be acted on by a higher 
temperature before it will generate steam. These circumstances 
would tend to induce a sudden and tumultuous discharge or burst 
of steam (as was shown by Mr. Holland’s experiments) which, if 
greater than the valve, probably now not working so freely as at 
starting, could instantly relieve, would show its effect by bursting 
through any portion of the boiler not equal to the suddenly increased 
pressure on its surface. This appeared to him to be the more common 
cause of the bursting of boilers, which generally may be noticed as 
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occurring either at starting in the morning or after some period of 
cessation of work. 

In reply to Professor Wilson, it was stated by Mr. Amos that in his 
opinion no boiler is safe in the present day, unless it has a glass 
gauge and a gauge cock. The glass gauge is hable to accident, and 
therefore it is necessary to have two strings to the bow. Many 
boilers have sustained damage entirely owing to a shortness of 
water, which is, in fact, one of the chief causes of accident. 


Tae Errects oF ImpurE WATER. 


Mr. T. Beare Brown remarked that, owing to the hardness 
of the water in the Cotswold district, steam-boilers fed with it 
are peculiarly liable to incrustation; but by adding a little lime- 
water to the hard water, the salts of lime are precipitated, and the 
water becomés soft. Professor WiLson said the water of the Cotswold 
district has been found, on analysis, to contain a large portion of 
carbonate and sulphate of lime. Although the addition of lime to 
water containing the salts of lime in large quantities for the pur- 
pose of purifying it may at first appear paradoxical, it is founded on 
strictly chemical principles. Pure lime is only sparingly soluble in 
water: if one dose or equivalent of carbonic acid be added, it is 
rendered far less soluble than before; but on the addition of a 
second dose of the same acid, it becomes perfectly soluble. It is 
in this condition, as a bi-carbonate, that lime, generally speaking, 
exists in water, and more especially that of the Cotswold hills and 
all caleareous ranges of hills. By the addition of a small quantity 
of lime water to the supply water of the boiler the bi-cartonate of 
lime contained in it is reduced to the condition of cartonate, and 
being thus rendered comparatively insoluble will form a precipitate 
at the bottom of the tank instead of the boiler. The lime water is 
readily made by mixing fresh burnt lime with cold water—say, in 
the proportions of a teacupfull of lime to a gallon of water. 

Mr. Amos said he had found that a change in the quality of the 
water with which an engine is supplied produces a good effect— 
the water used one day removing the incrustation produced by that . 
used on a previous day. Peaty water produces in this way a bene- 
ficial effect, and so also does the tannin left in bark. 

Sir E. Kerrison expressed similar opinions as to the benefits. 
resulting from a change of water. 

Professor Witson objected to the introduction of any vegetable 
substances into the boiler, as they can only act by decomposition, 
which (in the case of bran, potatoes, &c.) is very offensive when the 
valves are opened or the steam is blown off. 

Mr. Frere suggested, as a practical remedy for the inconvenience 
of foul water, that farmers, wherever it was practicable, should 
have a good circular tank connected with their barns. If barns 
were properly slated, the tank would in ordinary seasons furnish 
sufficient water for the engine, and there would thus be an end of 
the evil and inconvenience arising from impurity. 

On the efficacy of caustic soda (or hydrate of soda NaO, HO) in 
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preventing incrustation, Mr. Amos said, that although he had had 
no experience of it himself, a friend of his was well satisfied with 
its action. 

Professor Wirson, after stating, that he did not, at once, see how 
caustic soda would act, said, A few years ago a foreign chemist re- 
commended chloride of ammonium (the common sal ammoniac) for 
preventing the furring of boilers by calcareous deposits; and the 
action of this substance is quite intelligible, because when it comes 
in contact with the salts of lime a double decomposition takes place ; 
the chlorine of the sal ammoniac goes to the lime and forms a solu- 
ble salt of lime, whilst the carbonic acid of the carbonate of lime 
goes to the ammonium, forming a carbonate of ammonia, which 
passes off with the steam without doing injury. The action of the 
sal ammoniac is therefore quite intelligible. It is rather expen- 
sive (9d. to 1s. per lb.), but the cost is as nothing when compared 
with the injury and inconvenience against which it is a protection.* 

Sir E. Kerrison said, in the case of the boiler of a fixed engine, 
one of several which he had at work, a deposit was formed an inch 
thick, which had to be’ removed with hammer and chisel. The 
boiler was not only dangerous, but it had arrived at such a state 
that it was almost impossible to supply sufficient heat for working. 
The amount of fuel which was necessary was nearly doubled. He 
had applied in vain to a distinguished engineer for a means of 
preserving boilers from incrustation, and intended to try the 
caustic soda. 

The desirability of establishing a society for the periodical in- 
spection of steam boilers used for agricultural purposes was enforced 
by Mr. Dent, M.P., Mr. Amos, and Mr. Hobbs (the Chairman). 


Mr, Sprmier in the following letter has further explained the 
‘action of caustic soda : 


“ Royal Arsenal, Woolwich, August 12, 1862. 

“Since the date of the Society’s Meeting in March last—at which Mr. 
Holland, M.P., did me the honour to communicate a memorandum on the 
subject of the employment of caustic soda for boilers—I have received and 
answered numerous inquiries from correspondents who have been anxious to 
know more of the nature, mode of action, and cost of the material employed. 
Under these circumstances, I gladly avail myself of an opportunity of making 
a fuller explanation in regard to my own and other propositions which were 
then laid before the Society. 

“The visitor to the International Exhibition will find in Class II. (Chemical 
Products) several excellent samples of commercial caustic soda from manufac- 
tories in Liverpool, Newcastle, Warrington, Glasgow, &c., priced from 
14/7. 10s. to 177. per ton. In smaller quantity, the same article may be pro- 
cured, at a slightly advanced price, from Messrs. Baiss Brothers, chemists, of 
Leadenhall-street, London. The properties of caustic soda are such that to 
keep it dry it requires to be well protected from the atmosphere; but, inas- 
much as it will always be used in the state of solution, we are in the habit of 


* Mr, Spiller has called attention to the injurious action of this substance on the 
boiler.—P. H. F. 
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dissolving it at once in a known bulk of water,—say 3 lbs. or 4 lbs. ina 
gallon, and keeping this in an iron vessel ready for immediate use by measure. 

“ Wor boiler purposes, always employ a small quantity in the first instance, 
and watch the effect; very little is required to prevent the formation of incrus- 
tation, and a large excess is apt to induce a tendency to “priming.” Caustic 
soda does not exert any corrosive action upon the iron boiler-plates and fittings, 
but inasmuch as it affects the human skin even more than strong washing 
soda, it should not be handled unnecessarily. 

“As to its mode of action: supposing it to be employed with an average 
sample of river or well water, containing both sulphate and carbonate of lime, 
it will be found to have the power of precipitating immediately and in u 
granular form those lime salts which otherwise would adhere by crystallization 
to the surfaces of the boiler. According to chemical theory, one equivalent of 
caustic soda suffices to precipitate two equivalents of carbonate of lime 
according to the following equation :— 

Sulphate of Bicarbonate of Carbonate of Sulphate of 
Caustic Soda. Lime. Lime. Lime. Soda. Water. 


NaO, HO + CaO, $0, + CaO, 2 CO, = 2 CaO, CO, + NaO, SO, + HO. 


“Tt can thus be shown, that in point of economy no cheaper alkaline 
product is likely to be found than that proposed, commercial samples of which 
are always priced exactly in accordance with the percentage of true soda 
which they contain. 

“In the discussion upon the use of chloride of ammonium for boiler pur- 
poses, it was not suggested that this substance acts injuriously in corroding 
the iron. With reference to the use of lime for softening water in the boiler 
a practical difficulty arises from the circumstance that the finely-divided 
particles of slaked lime are exceedingly liable to cause priming. 


“ Joun SpPILueR, F.C.S.” 


The following letter from Dr. Voelcker fully supports Mr. 
Spiller’s view, and furnishes a more detailed explanation of the 
chemical changes which arise from the use of this and other 
remedies. 

“ August 13th, 1862. 


“ Boiler explosions, I have no doubt, are often produced when the fur 
which certain hard waters form on boiling is not removed. The fur or 
incrustation found in boilers consists principally of carbonate and sulphate of 
lime. It likewise contains fluoride of calcium, some phosphate of lime and 
magnesia, and oxide of iron. When gradually deposited these constituents of 
hard waters assume a very hard crystalline condition, and form a regular pan 
or false bottom, on which the water in the boiler rests without coming into 
actual contact with the heated iron-boiler. The consequence is that the iron 
soon burns out, or, in chemical language, becomes oxidised into the black, 
scaly oxide of iron, which peels off, and gradually renders the boiler so weak 
that it must burst when the temperature is suddenly raised. I believe in this 
way boiler explosions are frequently produced. It is, therefore, the aim of 
intelligent men, and ought to be the aim of every one who is compelled to 
feed a steam-boiler by hard water, to prevent the deposition of sulphate and 
carbonate of lime, aud other mineyal matters in the shape of ahard crystalline 
mass. This may be done in two ways :— 

“1, The deposition in crystalline hard masses may be prevented by the intro- 
duction into the boiler of a mechanical disturber of crystallisation, Spent tan 
and sawdust are as good as anything that may be used. ‘The insoluble salts 
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of lime (carbonate and sulphate of lime) on boiling and concentration of the 
liquid in the boiler, instead of gradually separating and collecting into a hard 
crystalline mass, separate in more powdery particles, which attach them- 
selves to the sawdust or the spent tan, which, moreover, rubbing against all 
sides of the boiler prevent in a purely mechanical way the deposition of a 
stone-like incrustation. From time to time the water left in the boiler must 
be run off, and some fresh sawdust or tan be introduced into it. The light 
particles of sawdust or tan have another beneficial effect, to which attention 
was not directed in the discussion at Hanover Square. It is this: these 
particles, being lighter than water, float on the surface while it is cold; when 
it boils, they are thoroughly distributed in all parts of the water in the boiler, 
which has the effect of causing the steam to be given off regularly, without 
producing sudden jerks. This is a great advantage, for there cannot be a 
doubt that the more regularly and easily steam is produced, the less chance 
there is of a boiler explosion—of course, other circumstances being equal. 
The mechanical agent in this case acts like air, causing steam to be more 
easily given off, 

“*2, The deposition of hard crystalline boiler-deposits may be prevented by 
chemical means. Caustic soda, in my opinion, is by far the best thing that 
can be used for that purpose. In hard water we have sulphate and bi- 
carbonate of lime—sometimes more sulphate than bicarbonate, and sometimes 
more of the latter than the former. Caustic soda removes both impurities. 

“Tf bicarbonate of lime only is present, the caustic soda takes one-half of its 
carbonic acid, and becomes carbonate of soda—a soluble salt which remains in 
solution ; and the bicarbonate of lime (a soluble salt) loses half its carbonic 
acid, and becomes changed into insoluble or neutral carbonate of lime, which 
is deposited. Professor Wilson, who explained so well the effect of lime-water 
on hard waters, I have no doubt will notice the analogy between the action 
of caustic soda and caustic lime—for lime-water is merely a solution of caustic 
or quick-lime in water. The principle of their action is precisely the same. 
In one case we have in solution— 


Bi-carbonate of soda, Ca O, 2 C O, 1 equivalent of lime + 2 of carbonic acid. 


or Ca, CO, + C O,, and if we add 
Ca O = 1 equivalent of caustic lime, 


we obtain 
CaO, CO; + CaO, C O2 insol. carb. of lime. 
or insoluble carbonate of lime. 


In the other case to 


CaO, CO, CO, i.e. bicarb. of lime, 
we add N, O, 7. e. caustic soda, 


and obtain 


CaO, CO, 7. e. insol. or neutral + NaO, C0, 7. e. soluble cartonate 
carb. of lime, of soda. 


“Tf the water, as is generally the case, contains sulphate as well as carbonate 
of lime, the sulphate is likewise deposited Jby the addition of caustic soda. 
In the first place we obtain, as shown just now, insoluble carbonate of lime 
and soluble carbonate of soda; but in the next place the carbonate of soda 
and sulphate of lime, by mutual exchange of their acids, become carbonate of 
lime (which falls down) and sulphate of soda (which remains in solution) :— 
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Ca 0, 8 0, Ca O _ CaO, CO, 
(i. e. sulphate of lime)}$ O, z. e. carb. of lime 
a. (deposit) 


Na O, C0, aN F pres ae d 
. z.e. sulph. of soda 
(i.e. carb, of soda) SCO, (in solution) 

“In Clarke’s process, by which a good deal of lime is removed from certain 
hard waters by means of lime-water, 7.e. a solution of caustic lime, the lime 
is only separated from the bicarbonate, and not from the sulphate of lime 
(gypsum). : 

“In like manner, by sal ammoniac or chloride of ammonium we can only 
remove the lime from the bicarbonate of lime, but not from the gypsum, and 
hence caustic soda is superior both to lime-water (Clarke’s process) and to the 
sal ammoniac process. The beneficial action of the caustic soda when added 
to hard water does not consist in the prevention of insoluble lime-combina- 
tions, but in the almost instantaneous precipitation of these compounds in a 
Jinely divided pulverulent condition. Sal ammoniac prevents the deposition of 
carbonate of lime, inasmuch as it forms with the carbonic acid of the car- 
bonate of lime volatile carbonate of ammonia, which passes off with the 
steam, whilst the chlorine in the sal ammoniac ferms with the lime chloride 
of caleium, a very soluble salt which remains dissolved in the boiler. But, as 
stated already, sal ammoniac has no effect on sulphate of lime. Altogether, 
caustic soda is not only the most efficacious, but also the cheapest means 
for preventing boiler incrustations.” 


® Some facts connected with this subject seem worthy of record in 
this Journal. For instance, in a steam boiler at Ems there was no 
trace of incrustation after several months’ wear, although the water 
with which the boiler was fed contained not less than 21°899 grs. 
in the pound of solid matter. On analysis, the following results 


were ascertained :— 
Grs. 
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Fresenius inferred from this that it is not carbonate of lime, 
but only the sulphate of line which causes the formation of crust, and 
he attributed the absence of incrustation in the instance under 
review to the action of the soda contained in the water. Starting 
from this point, he instituted an elaborate series of experiments, 
and from these he ultimately arrived at the conclusion that the 
addition of sopa is the simplest means of preventing incrustation 
(wide Journ. fiir Prakt. Chem., lviii. p. 65, quoted in the Pharma- 
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ceutical Journal). Another method of preventing the incrustation 
of steam boilers by water containing the sulphate or carbonate cf 
lime or magnesia is to treat the water with hydrate of baryta. This 
remedy has been the subject of one or more patents, but it is objec- 
tionable owing to the poisonous quality of the water so treated. 

But incrustation, though a fertile source of inconvenience and 
danger, is not the sole or principal cause of boiler explosions. Ac- 
cording to Mr. Amos, explosions generally arise ‘“ either from some 
fault in the original construction of the boiler or from inattention 
in working.” And this opinion is strikingly confirmed by Mr. L. E. 
Fletcher, chief engineer of the ‘‘ Manchester Association for the 
Prevention of Steam Boiler Explosions,” who in his monthly report, 
dated May 27th in the present year, thus expresses himself: 


“Tt will be seen that all the above explosions “of the month] occurred from 
the most simple causes, and that no mystery whatever need be attached to 
any of them ; while by suitable construction of the boilers in the first place, 
and due attention to their state of repair in the second, these explosions would 
in every case have been prevented. 

“Tam extremely desirous to keep this practical view of steam-boiler explo- 
sions constantly in sight, since I am persuaded no head will be made against 
them generally as long as their causes are considered to be matters of mystery, 
and their occurrence one of chance. 

““Very few of the explosions that come under my notice occur from short— 
ness of water, and I believe that to be a much-abused idea, and the number of 
explosions resulting from it to be much exaggerated. It appears to be an 
almost stereotyped verdict at inquests, and, the boiler attendant being fre- 
quently killed, there is seldom any witness to the contrary. 

“T find that by far the most frequent cause of explosion is the insufficiency 
of the boiler for its working pressure, either on account of its original con- 
struction, or state of repair consequent upon use ; while those explosions re- 
sulting either from deficiency of water or from extraordinary or reckless pres- 
sure are comparatively rare. In other words, to prevent misapprehension, I 
find that explosion is more frequently due to weakness of the boiler than to 
excessive pressure of the steam.” 


Under these circumstances it is highly satisfactory to know that 
the most simple and efficacious method of testing steam boilers is by 
the application of hydraulic pressure. On this point the remarks of 
Mr. Fletcher are especially valuable. 


“‘T know no means of ascertaining the sufficiency of the original construc- 
tion of a boiler, or of testing the weakness preduced upon it by wear and tear 
—in short, of testing either new or old boilers—equal to the tise of hydraulic 
pressure, and think all steam-users would do well to make systematic use of 
this test once a year. In France, I believe, this plan is rendered compulsory 
by the Government, and it would be well were it generally adopted in this 
country voluntarily. Weak places in the plates may pass undetected, even oni 
careful examination, while some parts may be inaccessible and concealed from 
view; but the hydraulic test is sure to detect and expose them all. Its 
timely application would have saved that most disastrous explosion which 
occurred some time since, here in Manchester, at a locomotive establishment 
second to none in the kingdom for its high reputation; and since a defect 
passed unnoticed at such an establishment, where the construction of boilers, 
as well as the quality and strength of plates, may well be supposed to have 
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been thoroughly understood, it surely argues the necessity of the hydraulic 
test being generally applied. 

“Mr. Muntz, a steam-user in Birmingham, states, in a letter published on 
the Millfield boiler explosion, that he has for years adopted, with advantage, 
the plan of an annual hydraulic boiler test, and considers it a duty he owes to 
his workmen in consideration of their safety. 

“‘'The application of the hydraulic test is so simple, and the pump required 
so small, that each steam-user could provide himself with one at very little 
expense, or some parties might find it worth their while to take up the 
proving of boilers by water pressure as an itinerant speciality of engineering 
practice. ‘This Association would be glad to assist in the general application 
of the hydraulic test by inspecting the boilers when under pressure, and I feel 
convinced that, were the practice of this annual test generally adopted, which 
I trust it soon will be, explosions would become nearly, if not entirely, 
extinct.” 


Meeting of Weekly Council, April 8rd. Sir Epwarp Kerrison, M.P., 
in the Chair. 
On THE Growrn or Mancoxp. 


Mr. Frere, when introducing the subject, remarked, that mangold 
is, for two reasons, an especially valuable crop, because it bears both 
forcing and storing. If we try to force our corn crops to any con- 
siderable extent, there is a danger, from the increase of straw, and 
from that straw being lodged, that the yield of grain will be decreased 
instead of increased, and a loss of quality likewise incurred; whilst 
there seem to be hardly any bounds to our power of increasing the 
crop of mangold, unless it is intended for the manufacture of sugar. 
Again, it is a most valuable plant in respect of storing. The question 
how to ensure a succession of green food might be difficult to answer 
but for the mangold. The mangold-store is a bank upon which the 
farmer can draw at any season of the year; and so long as it lasts he 
need be under no apprehension of injury from a gap occurring be- 
tween any other two fodder crops. 

The immediate object of the experiment he had to communicate 
was to test the value of Lawson’s artificial guano against the Peruvian 
guano, of which the supply is much restricted. 4 cwts. of Lawson’s 
and 4 cwts. of Peruvian were each mixed with 4 cwts. of common salt, 
and strewed on the ridges before they were split in the spring. 
Alongside of these were tried 10 tons of farmyard manure, also with 
the addition of 4 cwts. of salt, and a mixture of 6 tons of farmyard 
manure, with 2 cwts. of Peruvian guano and 2 cwis. of salt. The 
cost of both Lawson’s and the Peruvian guano may be taken at 21. 10s. 
per acre, and, when spread on the ground, farmyard manure at 8s. a 
ton. 14 cwt. of superphosphate, with 15 bushels of burnt ashes per 
acre, were in every instance drilled in with the plant, in accord- 
ance with the general practice of the farm; Lawson’s guano being 
regarded as a substitute, if not an equivalent, for the Peruvian— 
a step taken in accordance rather with the name given to the 
artificial manure than with scientific analysis. The mangold was all 
drilled on the 25th of April. Before coming to results, some account 
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should be taken of the season, on which those results may have 
materially depended. ‘The year 1861 was showery until the 9th of 
July; but from that time we had a scorching summer, almost without 
any rain until the 1st of October. Consequently many fields of white 
turnips, drilled with artificial manures, came up well, and were singled 
out well, but in August were quite burnt up, the brown cinders of the 
dead plant alone showing the line of the drills. The mangolds came 
up well, the seed being good; so that, to complete the plant, not one 
root in fifty had been transplanted. Their growth was steady, but not 
rapid ; the leaves of some few weakly plants alone being affected by 
the blight which was so prevalent in other parts of England. 

When the rain came on in October, the piece manured with Lawson’s 
guano appeared already somewhat exhausted, and the leaves had begun 
to turn, whilst that manured with Peruvian guano still retained its full 
vigour in the leaf; there was therefore a much greater increase of 
growth and of weight in the month of October on the acre manured 
with Peruvian guano, and that which had the mixture of guano and 
farmyard manure, than on the acre manured with Lawson’s guano. 
When the crop was taken up, three drills were selected on each piece, 
as impartially as could be, and they measured 17 poles. ‘The weight 
per acre was from Lawson’s guano only 14 tons 18 cwts.; from the 
Peruvian guano, 22 tons 2 ewts.; from farmyard manure, 16 tons 14 
ewts.; and from the mixture of guano and manure, 21 tons 15 ewts. 
These results were no doubt in great measure due to the season, in 
connexion with the tendency of guano to produce a much larger 
development of leaf. Farmyard manure and the guano, when tried four 
years ago on nearly the same ground, gave the same weight of bulb, 
but the guano much increased the weight of leaf. This tendency to 
foree the leaf is of special value in a hot season, because when the 
soil is dry the plant is much more thrown upon the resources afforded 
by the atmosphere, of which the leaves are the recipients. Now, 
probably, in a very dry season, such as was the last in one part of 
England, the plant derives as much of its growth through the medium 
of its leaves as it does through the medium of its roots; at all events, 
in a dry season, with this plant the proportion of the increase due to 
the leaf rather than to the root is much larger than in the rainy season. 

It is always of importance with respect to any experiment to look 
back to the previous crops and to the condition in which the ground 
is left. In 1859 this land was in Giant Sainfoin, which had been 
sown as a layer with barley. It was mown once, and fed off twice ; 
the first time with ram lambs eating corn and cake, and afterwards by 
the flock of ewes. When the sainfoin was being mown green, it was 
ascertained that the amount growing on 22 poles was 1 ton 84 Ibs., 
the quantity mown in the day for feeding 15 cart-horses (at which 
rate a cart-horse was eating 1 ewt. 3 stone per day). At the same 
time 14 ton was being mown daily for the cows and bullocks, and 
fed 21 head. They were, therefore, eating 14 ewt. a-piece per day: 
there were nearly 8 tons of sainfoin per acre in its green state, which 
was probably equivalent to about 2 tons of hay. It is worthy of 
remark, that the sheep-folding being considered a sufficient preparation 
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for wheat on those plots where mangold was grown with Peruvian 
guano, there had been no straw manure for probably four or five years. 
My. Lawes has expressed an opinion, that mangold, to be grown suc- 
cessfully, must either have farmyard manure applied to the crop 
before it is sown, or at all events to the previous crop. It will also 
be desirable to look forward as well as backward. Where the farm- 
yard manure was applied last year, the leaves are ploughed in; and I 
shall reckon on growing barley this year without further dressing. 
Where Lawson’s guano and the Peruvian guano were applied last 
year, there I shall deem it desirable to add a further dressing of 
2 ewts. of guano for this year’s barley. My proximate estimate for 
the barley crop is, on the adjacent land where I grew swedes, 
46 bushels of barley per acre; after a double dressing of Peruvian 
guano 40 bushels, but of a somewhat inferior quality. Where the 
farmyard manure was applied last year, and no further manure is 
added this year, I expect to grow 36 bushels, but of a superior quality 
to that which follows Peruvian guano. If on the plots manured with 
Lawson’s and Peruvian guano for mangold, barley had been drilled 
this year, without any further dressing, I should only expect to reap 
about 30 bushels. And after all we should rather anticipate that the 
layer will be quite as good where the farmyard manure was applied 
three years ago, without further dressing, as where a double dressing 
of guano had been applied. If then you give a dressing of guano 
directly to the mangold, and then afterwards to the barley, the cost 
will be nearly identical with the single application of farmyard 
manure ; for the first dressing of guano will cost 50s., and the next 
about one-half of that, or 25s.; whilst I estimate a single dressing, 
amounting to 10 tons of farmyard manure, at only 80s., or a crown 
more. 

One word on the preparation of land for mangold. Prompted in 
great measure by Mr. Pusey’s teaching, at one time we used to be 
anxious to get some stolen crops in directly after harvest ; but cold 
springs and dry summers prevented those crops being of such use to 
us in the Eastern Counties as they are in the Southern and Western 
districts. Now our first object after harvest is to prepare the land 
for mangold. This field was first ploughed, twice dragged, and then 
worked with three horses in a harrow in the month of September. 
After wheat-sowing in November, it was all ridged up; then the 
plough was worked between the ridges as deep as three horses could 
draw it, and the field left until spring. In the spring the ridges were 
only just picked over to take the weeds out. The manure was then 
put in, and it only required to be split. A like course was adopted 
in 1861, and its importance exhibited in the wet spring of 1862. 

The Chairman, Sir Epwarp Kerrtsoy, laid before the meeting two 
sets of experiments made by Mr. Horn, his bailiff, on his own farm, 
and remarked that beetroot is now being much more largely grown 
than formerly, particularly in the Eastern Counties, where a con- 
siderable breadth of swedes has been discontinued in its favour; the 
dryness of the summer season there having led to the crop of swedes 
being constantly destroyed by the fly :— 


% 
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EXPERIMENTS IN 1856, 


The following experiments were conducted on a poor gravelly soil, in order 
to ascertain the effect of artificials applied loosely on each crop sown the 21st 
of May, and raised the 12th November, 1856 :— 


Manures per Acre. Raa, 
1, 20 loads well-prepared stable-dung, and 4 cwt. of 
GUANO! oa. cases: wee USER Eee epee nmERe ame 
2.20 do. do. 4 cwt. guano, and 5 cwt. salt .. .. 80 12 
3. 20 do. do. 1 cwt. guano, 1 ewt. superphosphate, 
1 cwt. blood manure, and 1 cwt. salt 25 10 
4, 40 loads of dung .. 7A 3 
5. 2 cwt. guano, 2 cwt. superphosphate, 2 owt. “plood” 
manure, and 2 cwt. salt ., sian only, Seas ee eee Oa 
6. Tk cwt. guano. «s'" sich py) Podge hae an 
7, 12 cwt. superphosphate (Lawes’) | isles) wastes Came 
8. hy ewt. blood manure .. 15) 6 
9. 1} cwt. guano, 15 cwt. superphosphate, u ‘ewt. blood 
maga and 1} cwt. salt .. i) ih 
10. 5 ewt. guano a ACM COAT dim LV IG; 
11. 8 cwt. superphosphate aie Soe Mee) Mica ele Oey NM eS 
12. Siewts blood/imanurel je.) js) 68) cee) esi ace) Met 


This experiment shows most distinctly that a combination of farm- 
yard manure with some species of artificial manure is generally the 
best method of obtaining the greatest amount of mangold. 


EXPERIMENTS IN 1860. 


The following experiments were conducted on the crop of 1860 in erder to 
ascertain which manures would raise the greatest weight per acre of mangolds 
in conjunction with farmyard dung. Field, a light soil; seed drilled on 
27-inch ridges first week in May; dung applied in the ridge at time of 
sowing; the artificials sown by hand over the dung to insure equal distribu- 
tion ; crop stored in the second week of October :— 


Manures per Acre. Produce. 

tons. cwt 

1. 20 cartloads of good dung .. .. 16 : 

2. 20 do. ‘do. 2 cwt. euano, and 4 cwt. salt . 28 14 
3. 20 do. do. 4 cwt. blood and bone manure, 

and 4/cwt: salt’ 3.5) 2. \2ao 

4, 20 do. do. and2cwt.guano .. 21 15 
5. 20 do. do. 4cwt. superphosphate, and 4 ewt. 

salt e ce eK) 

6. 20 do. do. and4cwt.salt.. .. .. 20 4 
7. 20 do, do. and 4 cwt. Lawes’ superphos- 


Phiate’ iss... ss yinkeen ee nmeonmene om CO) 


In this latter series of experiments the dung was applied at the time 
of sowing on the ridges. That is a matter which must depend very 
much on the soil. On heavy soils, which it is difficult to get upon at 
certain seasons, the early application of manure is no doubt excellent ; 
but on lighter soils it is better to put it on the ridge just before sowing 
the seed. This series of experiments, taking the value of the produce 
at 12s. 6d. per ton, which is a fair amount, and allowing for the cost 
of the application, gives the highest gain to the 2 ewts. of guano and 
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the 4 ewts. of salt, or 61. 4s. 6d. the acre. The next highest gain is 
from the application of 4 ewts. of blood and bone manure and 4 cwts. 
of salt; in both cases the advantage of applying salt in conjunction 
with either guano or artificial manures was clearly shown. Similar 
results have attended the experiments made by Mr. Keary ; and the 
practice of mixing farmyard dung with artificial manures is generally 
adopted in Suffolk as the safest and best mode of applying those 
manures, which yield a great increase of produce when applied in 
conjunction, but not so when used separately. 


Tur Discussion. 


In the discussion which ensued the following topics came under 
consideration :— 

1. The .advantage of applying the manure in autumn, or to the 
previous crop. 

2. That of using a combination of manures. 

3. The possibility of growing mangold for several years consecu- 
tively on the same ground. 

4, The benefit derived from salt. 

5. The best width between the drills. 


Autumn AppLicAaTion or Manure. 


Mr. Hotxayp remarked on the smallness of the crop grown, which, 
being ignorant of the nature of the climate and soil, he was disposed 
to attribute to the farmyard manure having been put in at the same 
time as the seed. If it had been mixed with the soil in the autumn, 
it would have been out of the way both of the seed and the root. He 
considered that a great quantity of mangold is destroyed in shape and 
in value from the bulbs being in contact with the long straw, &c., of 
farmyard dung. After the seed-bed has been got into nice order in 
the autumn, so as to require little further cultivation, the trampling 
and pressure caused by laying on manure in spring does it considerable 
harm. The bringing up of fresh soil at this time is also undesirable. 
These remarks, however, would only apply to mangolds grown on 
heavy soil. The soil with which he was acquainted was so stiff that 
the only way to fit it for a root-crop was by burning, so as to effect at 
once a mechanical and a chemical change in its properties; though 
much vegetable matter would be’ burnt, the phosphates and salts re- 
maining in the ashes would act the more effectually upon the crop. 


Tue CompBinaTIon oF MAnvRES. 


Mr. Horuanp further called attention to some remarks of Mr. Pusey 
on the advantage of combining manures. Mr. Pusey writes :— 


“The inference arrived at (from the experiments) is, that it is more pro- 
fitable to use some artificial manures in conjunction with dung than to use 
either singly. Thus, guano and woollen rags used singly added to my crop 
only 5 tons per acre; the single dressing of dung added only 11 tons, and 
doubling that amount of dung did no good. But guano combined with the 
Same amount of dung, and rags combined with the same amount of dung, 
each gave an addition, not of 16 tons of roots, according to their effects when 
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used singly, but of 20 tons, yielding each large in- 
deed for land which, four years ago, when I took it: in hand, was yee to be 
incapable of growing a turnip.” 


Sir Epwarp Kerrison, whose experiment led to the same conclu- 
sion, expressed his determination of henceforth using every year 
2 cwts. of guano with 4 ewts. of salt in addition to farmyard manure. 


PossiBILITy oF GROwING ConsrcuTIvE Crops or Manacorp. 


Mr. Hottanp also referred to a paper which was read before the 
Council of this Society in the year 1852, by Mr. Gaddesden, giving 
an account of a visit he had paid to a Mr. Reeve, living near Leather- 
head, in Surrey, who had grown mangold without manure for four 
years, and yet had a very promising crop to show :— 

“The land on which the beet was grown appeared to be of a hea and 
useful character, bearing at the time of Mr. Gaddesden’s visit a very pro- 
mising plant of "wheat, and was stated to have had no manure upon it for 
four years. Mr. Reeve attributed his success in growing the white Silesian 
beet to his thus not applying manure directly to the crop, and stated that 
when he had dunged for the beet the bulbs proved small, had a large mass of 
fuzzy fibres, and gave but a small weight per acre, viz. 15 to 18 tons; but 
that since he had put his manuring matter further off the beet crop, he had 
raised large fine roots of a great weight per acre. He regarded this circum- 
stance as a discovery in the culture of this plant, and Mr. Gaddesden con- 
sidered that if Mr. Reeve’s calculations were realised it would be so. Mr. 
Gaddesden was shown the field which Mr. Reeve intended to sow with 
Silesian beet in that week. The soil was a heavy clay; certainly not from its 
aspect very promising.” 

Mr. CantTretu said, that some twenty years ago, when he occupied 
a farm at Windsor, since held by the late Prince Consort, he was 
induced to try mangold on a field which had not been under cultiva- 
tion for some time previously, and grew them successfully for four 
years in succession, the produce increasing every year. The land 
was ridged up in autumn, and so left in the winter; in spring a mode- 
rate dressing of dung was applied, guano and superphosphate being 
then hardly in use. The leaves were removed from the land and 
given to stock. He was not acquainted with the present condition of 
the land. At that time the East Berkshire Agricultural Society had 
a prize for mangold placed at its disposal by Mx. Palmer, late member 
for the county. Mr, Palmer and Mr. Cantrell alternately carried off 
the prize. 

Mr. Pret stated, that he had grown good crops of mangold on the 
same land for six years in succession. For the first two or three 
years the roots increased in size; they then seemed to have reached 
their maximum. In 1861 his neighbourhood had been as much 
oppressed by wet as that of Mr. Frere by sunshine. The land was 
consequently less well prepared, and the crop not so good as before. 
The field in question has rather a light soil and a strong subsoil ; it 
had been trenched with a fork two spit deep before the first mangold 
crop was grown; it also had been twice drained. The first draining 
was unsuccessful because the sod, which had been inverted over the 
tile at a depth of from 3 to 4 feet, had grown so that its roots quite 
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choked the channel, and it became necessary to relay the tiles. 
Manure had been applied each year, and the land was now too rich 
to grow corn, so that he continued to sow mangold, not knowing what 
else to do. Mr. Peel further stated that a friend of his had grown 
mangold upon the same ground for seventeen successive years. Such 
a fact is of practical importance in pastoral districts, such as the 
grazing-grounds in the North of England, because it is desirable to 
grow as near to the homestead as possible a crop which, like mangold, 
requires much labour and attention. 


Tur BENEFIT DERIVED FROM SALT. 


It appears, from Sir E. Kerrison’s experiments and remarks, that in 
his neighbourhood salt seems to be valuable as a direct food for the 
plant. Mr. Frere, living on the chalk stratum, a marine formation, 
believed that his soil already contained a sufficient supply of salt, but 
added it to the guano, &c., partly for the convenience of sowing, and 
partly in the belief that it might produce a chemical action on the 
other fertilizers, which would make them better adapted for assimila- 
tion by the plants. 


Tue Proper WipTH ror Dring Manconp. 


Mr. Wetts inquired whether on a clay soil a nearer or a more 
distant drilling is advantageous, and called attention to a statement 
of Professor Voelcker, in a recent number of the ‘Journal,’ which 
advocates drilling on rich soils much nearer than on poor soils—a 
principle which a writer in the Highland Agricultural Society’s 
‘ Journal,’ for March, 1861, protests against. On this point Mr. Peel 
said—I began with 27 inches. I then got to 30. Still that was too 
small. I next got to 32, and ended with 36. But as in the latter 
instance the wet summer prevented the mangold developing itself, I 
believe I should have had a heavier crop if I had put it nearer. If 
you want to grow a root from 16 to 18 lbs. weight, I don’t think that 
it will, according to my limited experience, be developed to that 
magnitude in rows much less than 3 feet apart. 

Mr. Hoxuanp ealied attention to the greater facilities for hoeing as 
well as for the more free development of root afforded by the greater 
width. 

Mr. Frere said, that the observation of Professor Voelcker had 
attracted his attention at the time, and that he was not prepared to 
concur in it.* If the roots are intended for storing, the larger the 
root and the smaller the number to be taken up the more conveniently 
are they stored, and, up to a certain point, the more valuable are they 
for the stock. After all, the problem is not to grow marvellous speci- 
mens, but to combine the maximum weight per acre with good quality. 


* The stature of the plant, or even animal, varies with the spot of its nativity. 
The richer the soil, the more genial the climate, the larger is its natural develop- 
ment. Give what space you will to a root on a hungry soil, and you may only 
expose it to the taunt, ‘ Non si te ruperis, par eris;”’ Grow till you split, but 
you'll never make a large sound root.—P. H. F 


448 Abstract Report of Agricultural Discussions. 


In France, where mangold is employed in the manufacture of sugar, 
a moderately-sized root is much preferred to a large one; and a crop 
of 14 or 15 tons per acre is all that is desired. The worth of the 
large root may be dependent upon the length of time during which it 
is stored; and there may be some analogy between the ripening of 
mangold and that of our choice pears. 


Meeting of Weekly Council, April 30th. Mr. Raymonp Barker, 
Vice-President, in the Chair. 


Cooxine Foop ror CATTLE. 


Mr. Frere said, This question chiefly affects the arable farms on 
which a great breadth of straw is grown, which is to be converted 
into manure, and the problem is to make that straw, as far as 
possible, profitable for food. In Professor Voelcker’s paper on Straw 
in the last number of the Journal, this passage occurs :—‘“‘ It is 
undoubtedly a fact that some practical feeders are in possession of 
the secret of converting considerable quantities of straw into beef. 
What this secret is, perhaps, is not known even to themselves. It 
may be that the combination in which straw is given, or the pre- 
paration to which it is submitted before it is placed in the food- 
trough, has something to do with the success that attends its use; 
but it is yet more probable that on farms where straw is econo- 
mically cut into chaff and given to cattle, its condition, from early 
harvesting and other influences, is better than in other locali- 
ties, where a practice prevails of allowing corn to become over-ripe 
before it is cut.” Professor Voelcker in his paper also points out 
that straw contains albuminous compounds varying from 14 to 
3 per cent., oil from 1 to 2 per cent., the remainder being woody 
fibre; and the inference is, that straw cannot rank high as a heat- 
producing material, unless the cellular and woody fibre can be 
assimilated. He further remarks, ‘‘ That this is so in grass, clover, 
and roots, there can be no doubt.” He then, led by the analogy of 
the digestive process in animals, tries the effect of treating the straw 
with dilute acids and alkalies, and finds that by this means a con- 
siderable quantity of the woody fibre, which is insoluble in water, 
is rendered soluble; in wheat-straw as much as nearly 20 per cent., 
and in oat-straw, under favourable circumstances, a more consider- 
able quantity; there remaining in wheat-straw 54 per cent. which 
these diluted acids cannot act upon, but which, he remarks, the 
animals may still be able to digest in part. To the inquiry 
whether the farmer should attempt, in like manner, to employ 
these mineral acids in preparing the straw, the Professor’s answer 
is distinctly in the negative: his aim should rather be to pro- 
duce a vegetable acid, such as lactic acid, by fermentation. ‘The 
question, then, arises, are we able by any artificial means of 
cooking and preparing food, to originate such chemical changes as 
shall produce lactic or other forms of acid, so as to prepare the way 
for, and aid, the digestive process in the animal ? 
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This brings us toa remarkable point in the experiments at Woburn 
recorded by Mr. Lawes. In the sixth of these experiments, when 
only 5 lbs. per day of cooked oilcake-compound was used, an average 
gain of 19:4 lbs. of live weight per week was obtained ; whereas, in a 
previous experiment, when 8 lbs. of oilcake was given, the gain over 
the whole period was 12°3 lbs., and over the last and strictest part of 
the experiment only 9:2 lbs. Apparently, therefore, the cooked food 
produced a much more satisfactory result than the uncooked. It 
ought, however, to be taken into account that the least successful 
experiment was commenced in October, when the cattle were taken 
into the yard fresh from ranging the grass, and the more successful 
one in March, after they had been in the yard some time, and were 
accustomed to that position and diet. Mr. Lawes states that the 
amount of manure made in the boxes, with an allowance of about 
20 lbs. of litter a day, amounted to a little over 54 ewt.a week, so as 
to make 224 ewt., or rather more than a ton, of manure in a month. 
Amongst practical men who are feeding animals in boxes, the 
impression prevails that they are deriving a larger amount of 
manure than this from feeding their stock, even without more litter 
than appears to be needful, a good authority estimating it at from 
12 to1l5cwt. weekly. Such a wide variation deserves further investi- 
gation. In calculating the economical results of the Woburn experi- 
ments, it must not be overlooked that the animals were taken from 
two breeds which are not remunerative as dairy stock. On the Duke 
of Bedford’s estate it is the custom to allow the Hereford calf to run 
with and to suck its mother; therefore the only profit derived from 
the cow is that which arises from the rearing of the calf. A price must, 
therefore, be put upon the young steers much above the common 
market price of animals of that class, because these are the only 
returns which the cow makes until she herself is converted into beef. 
‘To come to his own experience. Anxious to try the effects of cooking, 
he last autumn ordered ten beasts to have 2 lbs. of bean-meal boiled 
and poured over the chaff, which was to stand twenty-four hours; 
2 lbs. of cake was then added to the mixture, and it was then 
served out. Of those ten beasts, however, one obstinately refused 
to eat the mixture ; it was a white bullock with a black nose, and 
decidedly the worst of the lot. It so stoutly resisted the mixture 
that it would even eat the straw turned out from the cart-horse 
stable rather than the prepared food. It was then ordered to have 
the bean-meal unboiled, but still mixed with straw that had been 
moistened the day before, and with a small quantity of malt-combs : 
and at this moment that very animal which had been the worst of 
the ten was by far the best. + It weighed at least 8 stone more than 
those which were of the same size at Michaelmas, 1 cwt. more in 
live weight than the smaller animals when they came in, and 56 lbs. 
more than any other beast in the lot. Professor Voelcker remarks 
on this:—‘The incident you mention with respect to your black- 
nosed bullock is curious. I don’t like to boil bean or pea meal, 
and to pour it afterwards over roots and chaff. Substances so 
rich in nitrogenized matters as peas and beans are very apt to give 
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rise to putrefaction instead of lactic acid fermentation, For the 
same reason it won’t do to mix much cake mucilage with other food, 
and to let it be a long time. If soon consumed after the addition of 
the cake jelly, no harm is done; but if left too long after the 
addition, incipient putrefaction and mould (both of which are 
highly injurious to the preparation of cattle food) become percep- 
tible in the mess. The tendency to putrefy increases with the 
amount of nitrogenous matter in the food. When malt-combs are 
soaked in water, and then mixed with chaff, lactic acid is readily 
formed, if there is sufficient water present, and the temperature 
sufficiently high. Sugar in the presence of much water and a suffi- 
cient quantity of albuminous matter becomes changed into lactic acid, 
an acid which has the same percentage composition as milk-sugar 
itself. Too much or too little albuminous matter is alike unfavour- 
able to the production of lactic acid.” He (Mr. Frere) was rather 
inclined to attribute the more successful feeding of the animal that 
would not eat the highly nitrogenous warm mess, but was fed on 
the mixture of malt-combs and straw-chaff moistened with water, 
to the generation in some degree of lactic acid by that mixture ; 
whereas it would seem, from Professor Voelcker’s note, that when 
the more nitrogenous mixture of boiled bean-meal was poured over the 
straw, putrefactive fermentation might have begun. ‘The food which 
he was now giving to his nine beasts was 11b. of malt-combs apiece, 
3 lbs. of linseed cake, 2 lbs. of cotton cake, 3 lbs. of bean-meal, and 
2 lbs. of charob or locust beans, with 28 lbs. of mangold and 8 lbs. of 
straw ; and he found that the 9 lbs. of malt-combs took up two gallons 
of water, and that fonr gallons of water were taken up by the straw. 
Therefore the weight of the eight gallons of water employed was 
greater than that of the straw and malt-combs with which it was 
mixed. His impression was that there were other means of pre- 
paring food, that were more easily available for the farmer, and 
more economical, than the use of fuel and steam; that there was an 
analogy between the fermentation that took place in the first act of 
germination, and the fermentation which it was desirable to pro- 
duce in this mixed food for the stock, and that malt-combs were a 
very likely agent to produce that fermentation in the way desired. 


Tue Discussion. 


Mr. Lawns said that the experiments at the Duke of Bedford’s 
were not intended to be comparative as between cooked food and 
dry food. Their object was simply to find out the amount and 
composition of the dung of box-fed beasts, so as to ascertain more 
particularly the loss in that valuable element ammonia. ‘The late 
Duke placed the whole of his establishment at his (Mr. Lawes’s) 
disposal; the experiments made were conducted with extreme care, 
and the weights of the animals, as far as they went, were extremely 
correct. He should be sorry, however, if the results of those 
experiments were taken as a standard in reference to the cooking 
of food as against the common feeding of animals with dry food ; 
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because the animals which were then fed on dry oileake did not 
give the increase they ought to have given. The average increase 
on that particular set of animals was something like 1 to every 
18 parts of dry food consumed, and in other papers he had stated 
that an increase of 1 from 12 was more like the real average. In 
such cases conclusions should only be drawn from data of sufficient 
extent; looking to individual results only leads to error. To draw 
conclusions in favour of cooking from these experiments alone was, 
therefore, hardly fair. 

In this question there were two points to be considered. The 
first was, whether the increased labour and fuel expended in the 
cooking were not equivalent to the saving; and he thought that, 
taking the gross increase, there was a slight saving. The second 
was, whether the increase in the animal fed on cooked food was 
as good as that produced by uncooked food? On this point he was 
disposed to think that the quality of the meat was inferior when the 
food was cooked. If pigs were always fed on boiled swedes and 
meal, although they might increase very fast and be very profitable 
to the seller, still it would be found out by degrees that the quality 
of the pork was bad. The butcher would ultimately refuse to buy, 
and would say that such pork, to use a common expression, ‘‘ boiled 
away.” All animals as they fattened had a certain amount of water 
displaced ; that was to say, they contained less and less water; but 
if they were fed with boiled swedes and meal, the water would 
increase as well as the fat. Some time ago he fed one animal on 
steeped barley and another on dry barley, with a view of testing 
the merits of the two systems of feeding. ‘The animal which was 
fed on the steeped barley increased very fast, while the increase on 
the other was comparatively slow. They were both killed; the 
loins and other parts were cooked in the establishment, and it 
turned out that there was much more waste in the former case than 
in the latter. The question whether the increase from cooked or 
from dry food is the most economical, was one of considerable 
nicety, on which at that moment they had not sufficient facts to 
guide their opinion; but he should not himself expect to find any 
great difference in the results. Supposing a man saved 20/1. a-year 
by the use of cooked food, and that he spent 107. on labour, and 
10/. more on coals in consequence, he would in reality be a loser by 
the cooking, because there would be less manure. Some years ago 
Mr. Warne’s system of cooking was very extensively adopted, but it 
did not seem to maintain its ground. 

But a new phase of the question had been suggested, namely, 
whether natural cooking or fermenting might not be advantageously 
substituted for artificial heat. It should, however, be borne in mind 
that all fermentation meant the loss of a certain quantity of carbon 
consequent on decomposition. In all food the most valuable consti- 
tuent was the carbon. If they mixed sugar or saccharine matter 
with woody fibre, they got a certain amount of heat together which 
might soften and render the latter more digestible ; but that was 
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always done at the expense of the sugar, which is one of the most 
valuable articles they had. An animal always eats until he has 
enough carbon in his stomach; he then stops. He might take 
double the quantity of albumen, but he would not stop until he had 
got sufficient soluble carbon, and the soluble carbon was the first 
thing to disappear in the process of fermentation. He did not think, 
therefore, that economy of food was to be arrived at by a process of 
that kind. 

Mr. Dent had talked with several gentlemen who had cooked 
food, and most of them were inclined to give it up; but he had 
never yet found them disposed to abandon the system of pulping. 
He had been using malt-combs in the way mentioned by Mr. Frere, 
and found, in the case of milch cows, that when the supply of comhs 
failed the milk fell off, and when the supply was renewed the milk 
increased. 

Professor Smmonps rose simply to answer an inquiry of Mr. Frere’s 
whether the commencement of putrefactive fermentation was likely 
to interfere with the process of digestion. It was well known, 
especially in the case of carnivorous animals, that when food which 
was positively in a state of putrefaction was exposed to the action of 
the antiseptic properties of gastric juice, the process was arrested, 
and the food rendered sweet at once. There were proofs of that 
with regard to the carnivora; and asthe gastric juice in herbivorous 
animals does not differ from that in carnivorous, he supposed that it 
would act in a similar manner when in contact with food in a state 
of incipient putrefaction. Such food, therefore, would not be likely 
to interfere with the process of digestion. His opinion was that, 
with reference to these matters, we dealt too much with chemistry, 
and not sufficiently with physiology, or a knowledge of the animal 
economy. 

Mr, Lawes had spoken of .the watery flesh of animals fed on 
cooked food, and there was scarcely any limit to the quantity of 
water that might enter the animal organism, if we gave food which 
contained a large quantity of water. Speaking as a pathologist, he 
believed that a great number of diseases among the lower animals 
arose from the bad state of blood induced by excess of water, and 
deficiency of nitrogenized matter in the food. The practical farmer 
knew that if, in the lambing season, he gave his ewes too many 
white turnips, or other green food, which had grown rapidly, and 

_contained a large amount of water, it would lead to disease and loss i 
whereas, if he put them on dry food, containing, weight for weight, 
a large proportion of nitrogenized matter, a good quality of blood 
was produced, and the health of the animal preserved. Admitting 
that cooked food had the effect of accumulating weight, to say 
nothing about flesh, in a certain space of time, he was inclined to 
think that this arose from the facility which it gave for the digestion. 
of the food by anticipating a part of the process commonly carried 
on by the action of the gastric juice. 

But it was questionable policy giving to an animal, and espe~ 
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cially a ruminant animal, cooked food, for thus they might to a 
considerable extent supersede mastication ; if so, they would super- 
sede insalivation, and thus interfere with one of the chief pro- 
cesses of nature. The action of the saliva was first to convert 
the amylaceous parts of the food (or starch) into sugar or gummy 
matter. A further provision was made in the ruminant animal 
for stirring up, if he might so express it, the food; and a che- 
mical change took place in its character before it passed,into the 
true digestive stomach. There was a re-mastication and a re-insali- 
vation; and, inasmuch as the secretions coming from the rumen 
were very analogous to those with which the food were mixed in 
the mouth, it not only remained mixed with saliva a much longer 
time, but was mixed with a much greater quantity of that or a lke 
substance. If, then, by the use of cooked food they dispensed with 
part of the operations of nature, and sent the food quicker into the 
intestinal canal, they would dispense with the process of re-mastica- 
tion and re-insalivation; and he could easily understand why, 
although a large increase might take place in bulk, the quality of 
the animal might become bad. ‘The digestive process depends 
materially upon the condition of the food: it is even possible, by 
giving cooked food, or food which was physically in the same con- 
dition with regard to fineness and moisture, to render animals 
non-ruminative which are naturally ruminative; that is to say, we 
may give them food that would be retained for a very short space 
of time in the rumen, pass quickly into the true digestive stomach, 
and become subject to the action of digestion without first under- 
going re-mastication. We should thus interfere at once with the 
law of nature; if we cook food at all, we ought not, before cooking, 
to reduce it too fine. If the straw be cut into lengths of from four 
to six inches, a cooking process may be set up so as to convert the 
amylaceous parts into sugar, without interfering with the functions 
of the rumen; but such food would be re-masticated. He would 
advise that if food is pulped and mixed it should not lie too long to 
undergo the process of fermentation, but be given pretty soon after 
it is mixed. Straw might, doubtless, be converted into palatable 
food, and animals induced to eat a larger quantity of inferior pro- 
vender cut into chaff, by simply throwing over it a small quantity 
of oilcake dissolved in water. This was a common practice among 
farmers in Lincolnshire in feeding their horses, especially during 
the winter months. Upon the whole, he was certainly not in favour 
of the so-called system of cooking food, either for the preservation 
of the health of the animal, or for the promotion of the process of 
digestion, and was inclined to think that, by the physical alterations 
they might make in character and condition by the cutting straw, 
pulping roots, and mixing a solution of oileake with them, they 
would gain their point at a lower expenditure, and with much more 
advantage to the animal economy. 
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Meeting of Weekly Council, May 21st. Mr. Raymond Barker, 
Vice-President, in the Chair. 


Strate or AGRICULTURE IN ALGERIA. 


Mr. Catrp said, the observations which he had to make arose out 
of a visit which he paid to Algeria, about the beginning of March 
last, in quest of a new field for the supply of cotton. ‘That was not 
a topic of any special interest to English agriculturists, and there- 
fore he would not dwell upon it; suffice it to say that great advan- 
tages were offered by soil and climate, in some parts of Algeria, for 
the cultivation of long-staple cotton, a variety which was of limited 
production in America. ‘The question of cotton cultivation was, in 
fact, rather a question of the supply of labour than of the particular 
quality of the soil. There must be labour, water during the period 
of growth, high temperature, and a suitable soil for the plant to 
grow in. These elements were presented in the greatest abundance 
in the Southern States of America, where there was sufficient heat, 
a soil there peculiarly adapted for the crop, abundant rains during 
the period when the cotton was maturing, and, under the slave- 
system, a constant supply of labour available. In all other countries 
where the cultivation of cotton had been attempted, some one of those 
necessary elements of success were wanting. In India, for instance, 
there was no rain during the period of growth, and water must be 
supplied by irrigation or some artificial means ; there was, however, 
in that country plenty of labour. In the West Indies it was a 
labour question purely. In Algiers it was a question both of labour 
and of water; there scarcely any rain falls during the period of 
growth; irrigation, therefore, is required, and has been already 
introduced on some of the rich plains, which are well adapted for 
the purpose. 

In all other respects the productions of Algeria are similar to 
those of many of our own colonies; while that country has the 
special advantage of close proximity to the chief markets of Europe, 
being within four or five days’ sail of this country, and in the direct 
track of the Mediterranean trade. Algeria extends about 600 miles 
along the southern shores of the Mediterranean. ‘The distance from 
Marseilles to the capital, Algiers, is about 470 miles. The cultur- 
able land of Algeria lies between 84° and 37° of latitude, or a few 
degrees farther north than the lower part of the plain of the Nile, 
and about the same latitude as Georgia and the Carolinas. This 
great tract of country was two thousand years ago the granary of 
Rome; and the traveller still finds everywhere the remains of 
Roman towns, Roman bridges, Roman aqueducts. Nothing, in fact, 
is more interesting, in travelling through Algeria, than to find, at 
every spot where the French Government now proposes raising 
embankments and constructing canals for irrigation, the remains of 
similar works, which existed two thousand years ago. He was par- 
ticularly struck with these ancient remains at a place called Relizan, 
in the plain of Mina, which since the French occupation had been 


Agriculture in Algeria. 455 


found very unhealthy. The French had, owing to the necessities 
of their position there, drawn their supply of water from a neigh- 
bouring and extremely muddy river; whereas there were remains, 
in excellent preservation, of an aqueduct thirty miles long, which 
had supplied that town with good water from a great distance, and 
no doubt materially aided in promoting its prosperity. He need 
not enter into the history of the changes which had taken place in 
Algeria from the time of the Roman occupation down to the present 
day. Suffice it to say, that.it was overrun by the Vandals, con- 
quered by the Saracens in the seventh century, afterwards conquered 
by the Spaniards, and then by the Turks. In 1816 Algiers was 
bombarded by Lord Exmouth. In 1830 it was captured by the 
French army, and since that period the country has been gradually 
reduced under the French rule. 

The whole population was about 3,000,000, of which about 250,000 
was European. ‘There had been a considerable increase within 
the last five years—not less than 470,000 in the native, and 33,000 
in the European population, indicating a gradual advance in pros- 
perity under French rule. Of the French population a very large 
portion is military; but it also provides hotel and café-keepers, 
many excellent farmers, porters, and cabmen, who were extremely 
civil, but.-not any great supply of labour to colonists who embarked 
their capital in the cultivation of the soil. The Spaniards who 
came over from the neighbouring country comprised a very numerous 
and excellent class of labourers, cleanly and well dressed, good 
farmers, road-makers, cabmen, and skilled labourers in an agricul- 
tural point of view. Then, on the neighbouring border of Morocco, 
there were Moroccans, a very fine stalwart race of men, in personal 
appearance not second to any that he had seen, excellent labourers 
at hard work, but very deficient in skill. The Arabs, who were 
the most numerous portion of the population, have the same habits 
which were ascribed to the old inhabitants by Sallust, in his account 
of Numidia—modern Algeria—during the time of the Jugurthine 
war. Sallust describes also the higher soils of the country as 
healthy, and the lower as the reverse, a description which is still 
applicable. The higher parts of the country are still healthy ; 
but the plains, which are the richest tracts of country within the 
borders of Algeria, have been found by Europeans to be generally 
unhealthy. No doubt drainage, and the extension of agricultural 
enterprise, would alter that state of things. Already, indeed, in 
the great plain of Metidja, which lies 50 miles to the south-west of 
Algiers, a most beneficial change had taken place. Fifteen or 
twenty years ago that seemed to be the grave of the French 
colonists ; now at different parts there were to be seen thriving and 
healthy colonies, having luxurious vineyards, orange-groves, and an 
immense breadth of corn. Although it was not a matter of any 
practical interest, he might perhaps be allowed to mention that he 
had received an invitation to dine with an Arab chief in his tent. 
He was presented, as all strangers were, with goats’ milk, and en- 
joyed the distinction of having a whole sheep roasted for himself 
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and his party. He might add that the rank of captain was allowed 
by the French Government to all the Arab chiefs. Besides the 
uropeans and Arabs, there was a very numerous population of Jews, 
who had long been settled in the country, having, as it appeared, 
migrated to it in great numbers after the fall of Jerusalem. The 
Jews were the bankers and merchants and money-making people of 
the country. 

As regarded the cultivable land, there was a very great tract at 
a comparatively short distance from the seaboard. The climate 
was rather monotonous. During twelve years frost had only been 
found twice in Algiers. 'The mean temperature was 70° Fahrenheit. 
The heat increased from January till September; the hottest months 
being July and August, when the mean temperature was 80°. A 
very hot wind sometimes set in from the interior, and swept over 
the whole country. Occasionally it came before the corn harvest, 
and in that case it proved very destructive. A hot sirocco, loaded 
with very fine particles of sand, raised the temperature perhaps to 
120°, and had almost the effect of an oven upon the ripening corn. 
It seldom continued for more than four or five days; and if it did 
not come till after the corn harvest was reaped, did comparatively 
little injury. In winter the temperature ranged from 55° to 65°. 
It was during winter and spring that the corn harvest took place. 
Wheat, barley, and potatoes were all planted in October and 
November, and reaped in March, April, and the beginning of May. 
There is a second crop sown immediately after the corn harvest is 
completed, which is reaped in September and October. This second 
harvest consisted principally of oilseeds of all descriptions and 
Indian-corn ; but, except where there was an artificial supply of 
water from springs or wells, the summer cultivation is not suc- 
cessful. 

Besides the French colonists, Swiss and Germans are now begin- 
ning to spread over the fine corn-growing districts in Constantine. 
The land is offered to the people of other countries on the same 
terms as to the people of France, namely, 20s. per acre for land 
suitable for corn-growing. Between Philipville and Constantine 
there are very fine tracts of land; and that is a very healthy neigh- 
bourhood for Europeans. 

Altogether, the cultivable land in Algeria amounts to about 
thirty-four millions of acres, which is more than the cultivable 
extent of England proper. Of these thirty-four millions, five mil- 
lions are cultivated—ten in pasture, twelve waste, and four forest. 
The extent of land in corn, in 1861, was 4,500,000 acres, 2,000,000 
of which were barley—an immense breadth, as is evident from the 
fact, that only about one million acres annually are under barley in 
this country. Vegetables of all kinds are here grown in great 
abundance, and a considerable trade has already sprung up in the 
supply of vegetables to the French and English markets. 

Since 1850 an enormous increase has taken place in the exports: 
that of hides is very considerable. Of wool, which was one of the 
great industries of the kingdom, the export last year amounted in 
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value to upwards of .6,500,000 frances. Olive-oil was also a large 
item; so also was an article called vegetable hair, which was got 
from the dwarf-palm, and was used for stuffing beds and couches. ‘The 
export of the latter article rose in value from 20,000 franes in 1850 
to 1,500,000 francs in 1860. Up to 1844 there was no export of 
tobacco; in 1860 it reached the value of 5,500,000 francs. He 
might remark that there were about 15,500 acres under cultivation 
as vineyards, producing in value 2,000,000 francs a-year. 

It is calculated that there are about 1,000,000 cattle in Algeria, 
and 10,000,000 sheep. The French Government considered Algeria 
to be the Australia of France, as regarded sheep-farming. He there 
found three European shepherds managing about 1400 sheep; and, 
according to the accounts given to him by the proprietor, the sheep 
were extremely healthy. The ewes on an average gave an increase 
of one lamb per ewe. The sheep were never supplied with artificial 
food; and the only thing that was at all special in their manage- 
ment was that they had to be housed during very hot weather. 

The French had constructed large lines of road in all the prin- 
cipal portions of the country, and they had commenced a very 
extensive system of railway communication, which would traverse 
all the richest plains, and afford easy access to all the most im- 
portant points. 

He would now ask them to follow him in the route which he 
took after landing in Algeria; and while they did so, it would be 
his effort to bring before them those points which were most inte- 
resting to the practical farmer. On landing at Oran he found in 
the vicinity of that town a strong red fertile soil, and a country 
undulating to a height of from 200 to 300 feet above the sea. 
Having just travelled through Provence, he was enabled to state, 
by way of comparison, that the soil of Oran very much resembled 
the rich red soil of Provence. There were large fields of wheat, 
barley, potatoes, vineyards, olives, oranges, and figs; and he found 
that the price of the land, when cleared of all the dwarf-palms 
which covered all waste lands, was about 3/. per acre. From 
Oran he proceeded across the country to the Bay of Arzew, where, 
on visiting a French settlement called the Sig, he found that a 
great advance had been made in agriculture. He met with several 
most intelligent Frenchmen, who had embarked in the purchase 
and cultivation of the soil, and: they all seemed quite confident of 
suecess. They had immense fields of corn, and had also begun to 
plant vineyards, and the cotton cultivation was proceeding very 
favourably. He then went to Mostaganem, a town of about 20,000 
inhabitants, very beautifully situated, and overlooking the sea. The 
land in the neighbourhood appeared very fertile. 

While there he visited one of those establishments which the 
French Government had set up for the improvement of the breed 
of horses all over the country. Great attention is paid to this 
object, and not only the best stallions, but also the best mares, 
are obtained from Syria, and sent to various settlements. Their 
object in this was not merely to improve the breed of horses 
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among the Arabs, but also to enable themselves to mount the French 
cavalry with Arab horses of the best description. For that purpose, 
as much as from 80/. to 100/. each is paid for mares, and from 301. 
to 40/. for stallions. Many of the French cavalry regiments even in 
France are now being mounted with horses of Arab blood, which 
are found very hardy and serviceable. 

The soil in the neighbourhood of Mostaganem was a dark red 
soil of excellent quality. Fig-trees were numerous; and the 
whole district was admirably suited for the growth of sugar-beet. 
He there met with a very intelligent Jersey farmer called “ Jemmy 
Brown,” who had been settled in Algeria about twenty years, and 
cultivated about 60 acres of very productive land. His corn crops 
failed from drought once in five years, but never failed when they were 
irrigated. There were no taxes on the land, or on any kind of pro- 
duce except tobacco, which was in facta Government monopoly. ‘The 
climate and soil were the best in the world for vines, figs, almonds, 
and olives; the mulberry did well, but labour was not plentiful 
enough for it. This small farm was cultivated like a garden. The 
soil was a deep, light, sandy loam. Water was applied to it regu- 
larly, and vegetables chiefly were grown upon it for market. ‘This 
Jerseyman had made a well, 24 feet deep, at a cost of 140/., which, 
with one horse, enabled him to water the whole of his farm, the 
work being performed at the rate of 7 or 8 acres per day. He grew 
two crops of potatoes a year, which were ripe in six weeks after 
coming up; and he cut oats and barley three times for forage. His 
meadow was most extraordinary: it consisted of lucerne, and was 
watered every six days, and cut ten times a year; and it continued 
in the ground ten years (what he saw, had been there six years). 
It was ready in twenty days; and a space of 19 yards square kept 
two horses the whole year. The vineyard needed no water. It 
cost 5/.an acre to prepare and plant, paid its expenses in the second 
year, and yielded a profit in the third year: 8/. per acre was 
obtained for an outlay of 32s. 

He also visited a French farmer, the Viscount d’Armagnac, an 
old French general, who was settled on the plain of Mina. The 
wines there produced seemed to him just like the red wines of 
Provence, and the French regard Algeria as a wine country of 
great promise. Objections were at one time offered to the culti- 
vation of the vine in Algeria by the vine-growers of the south of 
France; but these had now been done away, and it was anti- 
cipated that the vineyards would rapidly increase. General 
d’Armagnac had about 2000 acres of land, all of good quality. 
He sowed his wheat and barley in October, and reaped in April. 
The corn crops were followed by an oil crop called “sesame.” ‘This 
plant produced an oil similar to olive-oil, but-much purer. When 
grown in India it cannot be imported in perfection because the oil 
turns rancid in its passage through hot climates; hence a greater 
value is attached to the growth of sesame in Algeria, whence it 
could be sent in perfection to France or any other European 
country. The Viscount grew it to a considerable extent, and found 
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it very profitable. He also found castor-oil extremely profitable, 
but did not grow it largely. The sugar-cane had been tried suc- 
cessfully as an experiment; and a person who had grown it in the 
south of Spain with success said that it yielded more on the plain 
of Mina than in Spain. The General was paying 12s. per acre for 
the use of water, which he had found indispensable to the summer 
crops. His wheat looked splendid; his barley on the 14th of March 
was in full ear. He had been fifteen years in Egypt, where he said 
the plain of the Nile very much resembled the plain of Mina, except 
that the annual deposit of the Nile made the land there lighter. 
From Helizan, on the Mina, he (Mr. Caird) was travelling for 
nearly two days up the plain of the Shelliff, which was the principal 
river of Algeria, and ran through a very large extent of country. The 
soil was a deep loam all the way, and owing to heavy rains had 
become so sticky that it was almost impassable. There was not a 
single farm or settlement until he reached the base of the mountain 
on which stood Milianah, where he found some Arab culture, but no 
regular farming. The whole plain was very fertile. It was bounded 
on either side by mountains from 2000 to 4000 feet high. On the 
south was seen the distant range of the Atlas, the loftiest part of 
which was 7000 feet high, and there the snow was lying in patches. 
Milianah is situated about 2000 feet above the plain, on a bluff 
half-way up the mountain. There was an ascent of several miles, 
with gardens and streams continually in view. Nothing could be 
more beautiful than the position of the town. In olden times it 
was a Roman settlement; in our own times it was the capital of 
Abd-el-Kader, and the French had great difficulty in obtaining pos- 
session of it. From Milianah there was a splendid road—as good a 
one as any to be found in England. For three hours’ driving there 
was a continual descent, and then he arrived at the edge of the 
plain of Metidja, in sight of the sea. The first place he came to 
was Bourkeka, at the,western end of the plain. It was first colo- 
nised as a convict settlement; but the convicts all died. At the 
time of the French Revolution, in 1848, it became a settlement of 
Parisian workmen, who almost all died from fever, or in conse~ 
quence of their incapacity for the peculiar kind of work required. 
There had been no less than three populations in twenty years. In 
passing along he was struck with a very singular contrast between 
the industry of the native Arabs and that of the French population. 
There were a number of French and Arab carriers; and while the 
former had each five mules in a high-wheeled, large, and strong 
cart, carrying not less probably than four tons, the latter had a 
donkey with half a cwt. of vegetables. That seemed to him a 
striking illustration of the advantage of civilisation as regarded the 
economy of labour. The plain of Metidja is one of the largest in 
Algeria: it is 50 miles long and 12 broad, comprising 500,000 acres, 
and stretches to within a few miles of Algiers. ‘The soil at the 
western end is black, like that of the prairies. At El Affrond, a 
very thriving settlement, it is redder, and is planted with vines and 
mulberries, as well as corn. At Blidah he observed immense 
plantations of oranges, corn, &c. Thence he proceeded to Algiers, 
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which contained a population of about 100,000, and was now a com- 
plete French town. It was beautifully situated, and is the resort 
of many English and Scotch families, being recommended as a 
winter residence in cases of pulmonary disease. 

The French had been greatly blamed for their policy and manage- 
ment of Algeria. It should, however, be remembered that Algeria 
is not merely a colony, but a conquered country. Little more than 
ten years have elapsed since it was subdued; and within that 
period roads and bridges have been constructed, harbours been 
improved, towns been built, and railways commenced. The French 
Government naturally believes that Algiers will prove the granary 
of France, as in former times it was of Rome. It is remarkable 
that seasons which are unsuitable for the production of large crops 
in France are favourable in Algeria—that is, very wet years. 
Algeria is a very fine wool country; and it was more easy for the 
French Government to improve the growth of wool—a branch of 
industry which was already established—than to develop the 
growth of cotton, which was as yet a comparatively new branch. 
The sheep were generally of native races, but some were crossed 
with European blood. 

In 1841 Abd-el-Kader boasted that the French occupied only the 
soil which they covered with their feet; now the traveller was 
considered quite as safe in any of the cultivated parts of the country 
of Algeria as he would be in France or England. The Government 
now gives every encouragement to individual enterprise. ‘They 
were adopting as far as possible the system which prevailed in this 
country, of leaving individuals to carry out their enterprises un- 
fettered by needless regulations on the part of the state. Their 
new system of laws with regard to the sale and transfer of land, 
no doubt, would be productive of great advantage both to th i- 
grant and the native population. ‘The revenue of the country Was 
already 6,000,000 francs more than its expenditure, exclusive of the 
cost of the army, which is an imperial affair. The people of the 
country, formerly subject to the Turks, had changed only their 
rulers. Previous to 1830 the whole value of the export trade under 
Mahomedan rule was but 7,315,000 francs; under French rule it 
was now 166,000,000 francs. So vast an increase must have been 
beneficial to every one. With civilisation progressing rapidly, and 
every advantage offered for the development of a great country, it 
must be gratifying to them to know that not less than 600 miles of 
the southern shore of the Mediterranean had been rescued from the 
rule of barbarism, and was now placed within the reach of the 
enterprise of every man of any country who was willing to avail 
himself of its advantages. 


Tue Discussion. 


The CuarrMan expressed his thanks to Mr. Caird for introducing 
the subject, and inquired whether the meeting was to understand 
that every part of the country was now subjected to the French 
dominion ? 

Mr. Carrp said, it was all under French rule; but there were 


Agriculture in Algeria. 461 


some parts of which some of the tribes claimed ownership, which 
claim would, no doubt, be recognised by the French Government. 
There was no finer part of the country than that which extended 
from Philipville to Constantine, and it appeared to be very suitable 
for European emigrants. 

Supply of Labour. 

Mr. Frere said that, when residing in Algeria for some time in 
1855, he had received a less favourable impression as to the supply 
of labour than that which Mr. Caird appeared to have received at a 
later date. There were at that period few French agricultural labour- 
ers. The Spaniards were in part the offscourings of the Spanish 
Peninsula, and the Maltese were but little better; while the Arabs 
proper considered it beneath the dignity of their race to till the 
soil. The only race of labourers at all to be relied upon were the 
native Berbers, or Kabyles, who were conquered by the Arabs. 

Mr. Cairp stated in reply, that the people whom the French 
Government had the greatest difficulty in subduing were the people 
of Kabylia, who occupied a tract of country lying near the sea, had 
a fixity of tenure, and were many of them persons of considerable 
property ; and it was a remarkable fact that, since they were sub- 
dued, the Kabyles had been the most peaceable and thriving portion 
of the whole population of Algeria. They furnished labour not only 
for their own district, but for other parts of the country as well. 


Breeding Horses. 


Mr. Frere said, with regard to the breeding of horses, national 
establishments do not practically afford as great advantages as 
might at first be supposed, the spur of personal interest being 
wanted for their due regulation. On visiting an establishment of 
that kind in Algeria, he saw a very fine stallion, which had such 
a vicious temper that none of the grooms durst approach him till 
he was nearly exhausted. In his opinion it was quite as important 
to attend to the temper and disposition of a sire as to his form. 

Liebig’s Mineral Theory. 

Mr. Frere also called attention to the statement of Baron Liebig, 
that those countries which had formed the granaries of ancient 
Rome had fallen into decay in consequence of the soil having been 
exhausted of its mineral matter; and inquired whether the present 
state of Algeria supported that view. If Liebig’s views were correct, 
the application of phosphates, lime, and even potash, would be bene- 
ficial to the modern crops in such countries as Algeria. 

Mr, Carp said in reply, that the crops of Algeria certainly exhi- 
bited no symptoms of exhaustion ; and he should be inclined to say 
that a rest of nearly 2000 years must have had the effect of restoring 
to the soil qualities in which it had become deficient. The only 
use to which he saw dung applied in Algeria was that of making 
embankments for the purpose of irrigation. He might add that the 
great valley of the North of Italy, which was just as much a granary 
of ancient Rome as Algeria, was as fertile now as it had been in the 
days of Julius Czsar. 
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Meeting of Weekly Council, May 28th. Lord WatsincHam, Vice- 
President, in the Chair. 


Lecture on Town SEWAGE. 


Dr. Vortcker said: It has been calculated that nearly 200,000,000 
tons of liquid pass annually through the London sewers, containing 
an enormous quantity of excrementitious matters, of which the 
substances have been very carefully calculated both for the London 
sewers and also for other towns. I desire especially to refer to the 
excellent paper published some time ago by Mr. Lawes in the 
‘Society of Arts Journal,’ which seems to me very conclusive. Mr. 
Lawes states, that the total amount of such matter, when deprived 
entirely of water, comes to 46 lbs. per head per annum, in which 
there are 35 Ibs. of organic, and 11 Ibs. of mineral substances. 
The principal, if not the sole, valuable fertilising matter in the 
organic substance is the nitrogen, which is found, partly as 
ammonia, or ammoniacal salts (chiefly carbonate of ammonia), and 
partly, to a minor extent, in the shape of organic matter in a state 
of incipient decomposition, in which state it readily contributes to 
fertility. The most valuable part of the mineral matter in the 
ashes is phosphoric acid, phosphate of lime, and potash, which 
enter into the composition of the urine. The nitrogen is by 
far the most valuable element of sewage. Mr. Lawes calculates 
the total quantity of nitrogen in the London sewage at 8859 tons, 
which corresponds to 10,758} tons of ammonia; and the total 
amount of excrementitious matter, when perfectly dried, at 51,2862 
tons. We can thus arrive pretty well at a theoretical notion of 
the value of the sewage both of London and of other towns, and 
likewise_of the average composition of sewage. 

But the actual analyses of samples, taken at various times, 
perhaps afford us a still better criterion. Many of these have been 
published in Dr. Hoffman and Mr. Witt’s report to the govern- 
ment; others in Mr. Mechi’s pamphlet on the sewage of towns, as 
it affects British agriculture ; the most recent analyses of London 
sewage, perhaps, are those which have been made by Dr. Letheby 
for the City of London. Taking the average of Dr. Letheby’s 
analyses, I find that the total amount of solid matter in sewage 
taken from various main sewers comes to 94 grains per gallon 
during the day-time, and 79 grains during the night; giving an 
average for the whole day and night of 86 grains. But on 
putting together 24 of the analyses—25 were made altogether, 
but I reject one, because it contained an enormously large quan- 
tity of solid matter—taking 24 normal analyses of Dr. Letheby, 
and grouping them into two classes, the one showing less and the 
other more than 86 grains, I find in the former class 15 analyses 
furnishing on an average only 66 grains of solid matter in the 
imperial gallon, and in the other nine samples yielding on an 
average 123 grains. Now, considering that this occasional excess 
of solid matter takes place especially on rainy days, and is due 
mainly to the washings of the streets, and therefore principally 
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consists of useless earthy and organic sweepings, I think we obtain 
a wrong idea of the concentration of the sewage by striking an 
average in which we incorporate all the analyses made throughout 
a certain period of the year. Ifwe rejected the abnormal results, 
we should arrive at a better idea of the average quantity of solid 
Jertilising matter, which is our chief object. We should then find 
that the average proportion of solid matter, which is given by Dr. 
Hoffman and Mr. Witt as high as 102 grains in the imperial gallon, 
is too high, and that 70 grains per gallon, or one part in a thou- 
sand, is a fairer estimate than even the 86 grains, Dr. Letheby’s 
average result. 

This quantity agrees remarkably well with observations that 
have been made in other localities. Thus, in the sewage of Bir- 
mingham I find an average of nearly 70 grains; sometimes a little 
less, sometimes a little more. We must naturally expect such 
variations. Dr. Wrightson also found there about 70 grains; and 
in the sewage of other towns the average of solid matter is seldom 
much higher than 80 or 90 grains. Hven in the most concentrated 
sewage of Birmingham the amount of solid matter is, as I know, 
seldom higher than 105 grains. On the whole, then, I believe we 
are not far wrong in stating that town sewage contains on an average 
one part of solid matter in a thousand. 

Let us inquire, in the next place, into the character of the solid 
matter. Messrs. Hoffman and Witt estimated that the 102 grains 
which, according to them, are found in the imperial gallon, consist 
of—nitrogen 6°7; phosphoric acid, 1°8; potash, 1; organic matter, 
30°7; or a total quantity of 40:2 grains of fertilising matter—the 
remaining 62 grains being worthless. Supposing a gallon of London 
sewage to contain 90 grains of solid matter—an over-estimate, 
which I take that I may be certain of dealing fairly with sewage— 
the following Table will fairly represent its composition :— 


AVERAGE Composition or London SEWAGE, 


2 1 Ton of the 
1 Gallon 7 ry Constituents 
contains 1 Ton contains of Sewage 
contains 
Grains. Ibs. ozs, Ibs, lbs. Tbs. 
Organic matter and salts of ammonia .. 30 1 747 
Yielding ammonia .,_ .. 7 grains = - | 0 3% 1634 
Mineral matter Sf oF pS ede de 60 2 1493 
Containing— 
Phosphoric acid ., 1 grain ee O 0% 23 
Rotash) es i-+ ies 3 grains ° Oo 12 69 
Worthless matters .. 56 grains 114 140 
Total amount of constituents ., ‘90 3 2240 


I find then, in these 90 grains, 30 of organic matter (including 7 
grains of ammonia) and 60 of mineral matter, and that in this 
mineral matter the valuable portion, the phosphoric acid, amounts 
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to 1 grain, and the potash to, at the maximum, 3 grains. Ina ton of 
sewage we have 32 lbs. of salts of ammonia, 2 of mineral matter, 
and in this mineral matter half an ounce of phosphoric acid, 13 of 
potash, and nearly 2lbs. of worthless matter. A ton of the dry 
constituents of sewage contains 163} ]bs. of ammonia, 23 lbs. of 
phosphoric acid, 69 lbs. of potash, and nearly two-thirds of it is 
worthless matter. So that, even if we evaporate sewage into a 
state of dryness, we should still have in the solid matter a very 
considerable portion of useless material. This point deserves special 
attention, for in valuations of the sewage of towns it is always 
compared with Peruvian guano, Now, if we leave the water out 
of consideration, it is hardly fair to compare the dry matter of the 
sewage with a material like guano, which hardly contains any 
valueless substance, 

Let us now examine the value put upon sewage by various 
chemists. Professor Hoffman calculates that a ton of sewage is 
worth on an average about 2d., or 17s. 7d. per 100 tons. Accord- 
ingly the whole sewage of London would be worth 3796/. per diem, 
or the enormous sum of 1,385,540/. per annum. Guano at 11/. per 
ton is the standard on which these calculations are based. It is 
calculated how much ammonia occurs in the solid matter of sewage, 
and this is valued at 56/. a ton. The amount of phosphate of lime 
is calculated at 7/. a ton, and the potash at 31l. a ton; the result 
being that the total solid residue from sewage is thus valued, in 
round numbers, at 6/. per ton. Now, following the same track 
which -other chemists have trodden, I find that, by taking the 
average composition which I here assume, the solid matter in London 
sewage would be worth about 5/. 2s. 4d. a ton. In this estimate I 
take ammonia at 6d. a 1b., potash at 3d. a 1b., and phosphoric acid 
at 2d. ab. According to this estimate a ton of sewage would be 
worth not quite 1d. 

These theoretical calculations, however, are altogether fallacious ; 
for, in calculating the value of a manure, we must not merely esti- 
mate the amount of fertilising matter which it contains, but must con- 
sider its bulk and combination. The calculations on which compari- 
sons are drawn between guano and sewage start on wrong premises. 
In guano we have a portable manure which we can supply when and 
where we want it, so as to supply an abundance of food to certain crops 
like our root crops at a critical stage of their existence. ‘The same 
quantity of guano or superphosphate mixed up with a large body of 
soil—say 18 inches deep—would have been of little service for such an 
object. When once the roots are fairly established, with their various 
fibres drawing nourishment from the soil, and their leaves spread to 
the sun and air, and thus the apparatus for taking in food on all sides 
is formed, the natural sources of supply are amply sufficient to 
provide for their luxuriant growth. We cannot, in fact, materially 
alter the composition of our soils, taking the whole bulk of the 
soil into consideration, by any amount of manure. Nor can we, 
chemically speaking, deteriorate the land by the most exhaustive 
crops, if we regard the soil asa whole. In reality we manure only 


Lecture on Town Sewage. 465 


a small portion of the soil; and in ordinary good farm practice, we 
endeavour to keep the manure, be *t natural or artificial, as near to 
the surface as possible. The value of a manure, then, depends quite 
as much on the facility with which it can be applied, as upon the 
amount of the fertilising materials which it contains. Concentrated 
manures, such as superphosphate of lime or guano, are, for this 
reason, of the greatest utility on most soils; for most soils are rich 
in plant food, but they do not contain sufficient to meet the require- 
ments of the plant in its early stages of growth. Our ordinary 
farm routine is to manure principally a small portion of the soil, 
just to provide for this requirement. 

On a sandy soil, it is true, we must put in everything that is 
to go afterwards into the plant; and it is on such soils that sewage 
may be used with very great advantage, and that bulky manures, 
like farmyard manures, will always be applied with as great, or 
even greater advantage than most artificial manures. 

But on most other soils, and more ‘especially those which contain 
a sufficient amount of clay, we have both a great abundance of 
minerals and also a considerable amount of matter capable of yield- 
ing ammonia in decomposition, as the following analyses show :— 


ANALYSES OF THREE CLAY SOILS. 


I II. III 
Water driven'off at 2129F. .. 1.06. oe 5°53 . 
Organic matter and water of combination .. 3°62 5°38 6°11 
SERIE SIOGILONG tit chs MN cig die sy. at cele } 3°07 { 6°82 \ 8°34 
DERIUCHIOUAMITUNIA. oe) oe) es byes oem . icles 6°67 
featnonateoelime s,s. we ee eee 74 ae ae 
LLTTT® 2.0 (8G SOB Stale al 50 1°44 “Al 
YRS SCRLIMN CREM Sc sey. Mos rss; ciety sie “60 °92 1°49 
LEQUESS 6 Gg Spiel CCl Enema oiimacCuiears 26 1:48 } “65 
SURUME EC imate a oe een ck ae °22 1°08 
IENGSPHOKIC ACIOMs cc. c:.hies cs Yon) se +38 Soil es 
SPIE SINC esr ee ces cise” ga ee 1°45 79°83 04 
Insoluble silicates (fine clay) sre ic 84°10 re { 80°69 
Chlorine and sulphuricacid.. .. .. .. traces | traces traces 
Carbonic acidandloss .. .. .. « «. 03 | 2°87 2°27 
100:00 100-00 100°00 


Moreover, clay itself possesses in a high degree the power of 
absorbing ammonia from the atmosphere. Still, however valuable 
may be the stores of food for plants which those soils contain, they 
do not appear to have enough in an available form for the young 
plant. We therefore apply a concentrated manure just to start the 
plant, and when this is accomplished, the manure has fulfilled its 
= though it cannot add much to the general fertility of the 

and. 

The maximum effect which such concentrated manure is capable 
of producing on asoil is soon reached. 3 ewt. of superphosphate of 
lime is found to answer quite as well as 6, 7, or 8 cwt. per acre. 
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The value, then, both of guano and Suiperpliospliive depends on 
their concentrated form. 

If sewage had been compared with bulky farm-yard manure, 
instead of with guano, very different would have been the results. 
To illustrate this, let me point out the composition of fresh and of 
rotten farm-yard manure. Without entering into minutie, I may 
state that a ton of rotten dung contains 8341bs. of soluble phosphate 
of lime. This, at the usual price taken aby chemists, is worth 2s. 
Then it contains 10 lbs. of potash, worth 2s. 6d.; 16 Tbs. of ammonia, 
worth 8s.; and 124 lbs. of insoluble phosphate, worth 1s.; thus we 
arrive at 13s. 6d. as the calculated value of a ton of farm-yard manure. 
I need not say that this calculated value is far above that which we 
actually pay. 3s. per ton, or at the most 5s. per ton, is, I believe, 
the price generally given for farm-yard manure. Making the same 
calculations for fresh farm- yard manure, I find the following result. 
We have 62 Ibs. of soluble phosphate of lime, worth 1s. 8d.; 8% lbs. 
of insoluble phosphate of lime, 84d.; 125 ]bs. of potash, 3s. 14d. ; 
and 15lbs. of ammonia, 7s. 6d.; or a total of 13s. We thus get 
a value for rotten manure of 6d. less per ton than for fresh; and 
in both cases assume the value of farm-yard manure to be two or 
three times as high as it is in reality. Now, in dealing with a 
manure still more bulky, still less under our control than farm-yard 
manure, I cannot see why we are not to take into consideration 
that its value in a great measure depends on its being manageable. 

Sewage manure, then, is only valuable in special cases, such as 
that of land that has in itself little or no fertilising matter, but is 
porous, and allows certain crops to penetrate deep in search of food 
—that is to say, a sandy soil, such as those analysed in the follow- 
ing Table :— 


ANALYSES OF Four Sanpy Sors. 


1b II. | Til. Iv. 
Silica and quartz sand Che nA 96-000 92°014 90°221 94°70 
Alumina Bo od, aoe ao) ae +500 2°652 2°106 1°60 
QOxades‘of ironies. tee Wee oe. 2°000 3°192 3°951 2°00 
Oxide of anananeee ec iatigteratheenatale trace *480 *960 Sc 
Tame? l....) . Seem «ce: ue. iad. “O01 °243 +539 1°10 
IMaonesia Siem arct acre) suns trace °700 °730 trace 
Potash <2 iter enna ee, wes at 125 066 “10 
Soda. ee oe = +026 +010 
Phosphoric noida. se ee 2 as ‘078 *367 trace 
Bolphuric acid see ween 5 trace trace “4 
Chlorine = Spferda = be “01 : 
Organic matter (humus) AG IAG 1°499 °490 1°04 °50 


100°000 100°000 100°000 100°00 


You will notice that the preponderating element in these sandy soils 
is silica. In some of them there is hardly any potash and phosphoric 
acid, and in two only a small quantity of phosphoric acid. These 
soils, then, are greatly deficient in every description of food. 
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Hence, if we want to get any crop at all, we must apply a bulky 
manure and an abundant supply of food. Now sewage is well cal- 
culated to furnish this food, provided we apply it largely, and not, 
as has been proposed, in quantities amounting to 3000 or 4000 tons 
per acre. Those who recommend such a small quantity forget 
that in 300 tons of London sewage we have in reality not more than 
the feces of five persons—a supply for which it never can be worth 
while to lay down pipes or to make any provision whatever. I hold 
with the most ardent advocate of the use of sewage, that it is a pity 
that a liquid which contains an enormous quantity of fertilising 
matter, and which may be used with very great advantage on sandy 
soils, should be let run to waste. Yet, if we wish to derive any 
material benefit from it, we must use it largely—that is to say, as 
ordinary water is used for irrigation, in quantities amounting to 
from 8000 to 10,000 tons per acre, in, say, five dressings, averaging 
1400 tons apiece. But even then it will not benefit every descrip- 
tion of crop, but, as has been proposed, may well be restricted to 
Ttalian ryegrass and other grass-crops. 

Grass is especially benefited by the sewage of towns, because it 
is a quick-growing crop, which allows us to apply a fresh fertilising 
matter as soon as a given quantity is exhausted. Grass-land 
may be manured repeatedly, but not so the cereal crops. Our 
wheat would never ripen if, after it has passed through its grassy 
stage and approached maturity, we were to apply sewage to it: 
the grain would never get formed. Neither is sewage generally 
applicable to market produce; it has a tendency to encrust the 
soil and to close up its pores, which is a great practical inconveni- 
ence. But apart from this objection, I question whether we could 
dispose of the sewage of a large town in market gardens, because it 
must be dealt with at all times of the year, and in very large 
quantities. 

With regard to the grass grown by the application of sewage, 
it is stated in many treatises that the produce from irrigated 
meadows, more especially meadows irrigated by sewage manure, 
is superior, inasmuch as it is richer in nitrogenous matter than 
ordinary farm produce; but I believe that this is a mistake, and 
that in nutritive quality the grass from the irrigated meadow will 
be found inferior to that from natural pastures, the produce of 
meadows irrigated by sewage being im a still higher degree inferior. 
In fact, the more rapidly produce is grown the less mature it is, 
and the more likely to produce disorders in the animal economy ; 
whilst, bulk for bulk, the poorer the meadow the more scanty the 
herbage, and the more slowly it grows, the better and more nutri- 
tious it is. Of course it does not follow that we should leave off 
manuring our fields and grow a scanty increase for fear of inferior 
produce. : 

Notwithstanding all these drawbacks, however, great sums have 
been realised by the application of large quantities of sewage to 
meadow land. And, after all, the most satisfactory way of arriving 
at a fair and just estimate of the value of sewage is to inquire of 

2H 2 
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men who have tried it on a pretty extensive scale. We learn from 
farmers residing in the neighbourhood of Edinburgh that they can 
realise by the application of sewage from 25/. to 40/. per acre—the 
average perhaps is about 25/. per acre. But if we calculate the 
value of the dressings applied, as has been done by Dr. Hoffman 
and other chemists, and, for illustration’ sake, by me to-day, we 
shall find that the calculated value of the fertilising constituents 
comes to something like 75/. or 80/., whilst the profit realised is 
only 25/.; which shows plainly the exaggerated nature of these cal- 
culations. If we look rather to the produce than to the price set 
upon the constituents of sewage, it will be found that its fertilising 
value is on an average perhaps one halfpenny a ton. 

Moreover we learn from the practical experience of men who 
apply the sewage under the most favourable circumstances that the 
produce rises just in proportion to the quantity appled. To geta 
material advantage from the application of sewage it should go 
through the soil. Those soils will be most benefited by its use 
which act merely as the vehicles for holding the manure. We must 
never think of storing up the liquid manure in the soil. The soil 
does not hold such fertilising matters. 

A great deal has been said of the powers of soils to absorb manuring 
matters ; and it is true that all soils, not even the most sandy soils 
excepted, have the power of rendering insoluble toa great extent the 
soluble fertilismg matters that we usually find in manures ; but they 
have not the power of rendering them completely insoluble, and from 
very dilute liquids they take away very little indeed. If time per- 
mitted, I could refer you to some experiments which I have made 
with a view of ascertaining whether soils have the power of retaining 
soluble matters to any extent; but it may suffice to state in a general 
way that the weaker the solution the less is the soil capable of retain- 
ing the soluble matter. Thus, in operating with very dilute solution 
of ammonia, I find that hardly any ammonia is retained by the soil ; 
and again, that the proportion of phosphoric acid which is left in 
the liquid after passing through the soil is just as large as it was 
before it was applied. 

By filtering very dilute liquids, such as sewage, through soils 
which, like clay soils, contain potash, you may even take out the 
potash. This was the case with an experiment which I made 
on Mr. Mechi’s soil. By filtering some of his tank liquid through 
his clay land I actually obtained more potash in the liquid that 
filtered through the soil than was contained in the tank liquid 
itself; thus showing plainly that the fertilismg matters from 
very dilute liquids are not retained in the soil; and that we 
must not, therefore, calculate upon storing in the land during win- 
ter the fertilising matters of sewage. If we are to derive benefit 
from the practical application of the sewage of towns, we must apply 
it in large quantities, and get an immediate return in the course 
of four, five, or six weeks. Then we may give a new dose of 
manure with advantage, and so on. But with so dilute a liquid, 
which absolutely contains a considerable amount of fertilising mat- 
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ter, but relatively a small quantity, we can follow this procedure to 
advantage only with grass-crops. 

Tt may be said that liquid manure has also been used with advantage 
on clay soils. To this I would reply that on clay soils, when well 
drained, pure water has been likewise used with very great advan- 
tage; and that by irrigating clay soil with the purest water, even 
distilled water, we should probably obtain a very high produce. 
Indeed, experience shows that in our neighbourhood, where clay 
soils,—well-drained clay soils, abound, the spring produce is almost 
entirely regulated by the amount of rain that falls. A showery 
spring gives us more grass than any description of manure, be it 
natural or artificial, that we can put upon the land. When, there- 
fore, sewage produces on clay soils a highly beneficial effect, I think 
it is principally in virtue of the amount of water which it supples. 

Mr. Mechi made a true observation when he said that in all 
calculations the water has been neglected. In many cases it is 
a most valuable constituent. In the case of clay soils which 
contain an abundance of fertilising materials, the water, when put 
on in large quantities, so as to soak completely a large mass of 
soil, renders these materials soluble, and by degrees they are 
brought within reach of the growing plant. Thus it is that water, 
pure water, on clay soils produces in many cases enormously large 
results. In such cases the quantity of matter which we put on in 
sewage is too small to have any practical bearing on the result. 
Whilst, then, on clay soils water is the most valuable constituent 
of sewage, it is also of great utility on sandy soils, although, when 
we must furnish to the soil all the plant food required to produce 
a crop, even the fertilisers contained in sewage assume a very 
high importance. There are various other topics on which I 
must not touch, after having already detained you so long, but 
I trust that on several points which I have brought forward to-day I 
may have removed some misconceptions affecting that important 
question, the proper application of town sewage. 


Tue Discussion. 


Sir Joun Jounstone, M.P., observed that he, with some other gen- 
tlemen, had superintended a large lunatic asylum in the neighbour- 
hood of York, and had endeavoured to utilise its sewage in various 
ways. Not having grass-land sufficient to take it all, they had 
poured a part over the garden ground cultivated by the patients, in the 
hope that what was valuable in it might remain in the soil. It was 
so applied during the winter, and the governor of the institution 
fancied he saw good results in the crops of roots, cabbages, and 
other market-garden produce; but after what the learned professor 
had stated to-day it seemed to be doubtful whether it might not as 
well be let run into the river. The soil was diluvial, and of a 
rather porous sandy nature. 

Mr. Frere said Dr. Voelcker had showed that the value of a fer- 
tiliser might be estimated by the crop that it enabled us to grow off 
the soil. Now it must be borne in mind that certain fertilisers 
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were of the nature of stimulants; so far, therefore, as their virtue 
was a stimulating virtue, which induced the soil to part with more 
of its plant-food than it would otherwise do, so far it would leave 
the field in a poorer condition than if found it. So that some 
charge must be made against the crop for impoverishing the field. 
No doubt, if we are justified in believing that the soil of a field has 
a standard fertility which could be but little changed either by the 
application of manure or by exhausting crops, so far the deteriorating 
influence of stimulating manures might be overlooked. 

Mr. BLacksurn said, as to the difference in value of different crops 
of grass, he had believed that plants, including grass, which grew 
quickest, contained the largest amount of sugar and starchy matter, 
and that, from slowness of growth, the sugar and starchy matters 
became converted into woody fibre. He found, for example, that 
the quicker his garden crops, celery and other vegetables, grew, the 
better was their quality. He believed that Professor Way sup- 
ported that view. 

Dr. VoreLcKer said, it was at one time generally believed that the 
amount of nitrogenous matter was the measure of the nutritive 
quality of the produce, and Professor Way, with other chemists, 
having found in the grass and hay of irrigated meadows more nitro- 
genous matter than in ordinary produce, arrived at the conclusion 
that it was really more nutritious. But now the tide has set in a 
different and more reasonable direction—a direction that is borne 
out by practical experience. Now an excessive quantity of nitro- 
gen in produce is regarded rather as an indication of unripeness, of 
which one defect is a deficiency of sugar. If in young produce 
there is not so much woody fibre as in old, there is not so much 
sugar. If the produce be allowed to get over-ripe the sugar be- 
comes converted into cellular fibre; but to a certain extent both 
went on being formed together. In young celery there is one 
thing in much larger quantity than in old, that is water. Indeed, 
in all forced produce, the quicker the growth the more water you 
have. The crisp condition of celery is in a great measure due to 
the large proportion of water present, which comes to 93 or 94 per 
cent. 

In reply to an inquiry by Mr. Raymond Barker, Dr. Vorcker said 
that hay could not be made on irrigated meadows at all. He had 
stated that irrigated meadow-land did not yield so nutritious a pro- 
duce as natural pastures ; he might go further and attirm generally of 
all kinds of produce, that just in whatever degree an abundance of 
manure was applied and larger crops were obtained, in that degree 
would the quality of the crops be inferior. The rule holds good for 
wheat and barley, and even turnips. If you want something good, 
you must be content with a small quantity; if you want much, you 
must take it ina cruder state. Ifyou want agood leg of mutton, for 
example, you must be content with a small one, and kill a South- 
down sheep; if you want a large one, you will kill a Cotswold, and 
get coarser meat. 
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Meeting of Weekly Council, June 18th. The Earl of Powis in the Chair. 


The subject of improved farm buildings was brought under notice 
by Mr. John Elliot, of Southampton; and Mr. Blundell, of Bursle- 
don, near the same place. The latter gentleman also introduced 
the question of the most profitable method of fatting bullocks on 
arable farms. 

Farm Burrpunes. 


Mr. Extior said, the chief objects to be borne in view in the 
erection of farm buildings were economy in construction, with 
durability ; convenience in arrangement for inspection and supply 
of food and attendance with the least amount of labour ; production 
and preservation of manure; comfort to the animals, with facilities 
for ensuring pure air and water, light and warmth. It must be 
conceded that the vast majority of existing homesteads did not fulfil 
these conditions. One fixed idea seemed to have taken possession 
of the minds of their builders—that of placing the building on the 
sides of an open square yard, in which was placed the straw in- 
tended for conversion into manure, to have much of its valuable 
matter washed out by the rain, and more also carried off by sun 
and air. Where manure was of little value, time of small account, 
and inspection of no moment, the arrangements of the old home- 
steads might be put up with; but they were clearly out of place 
wherever farming was carried on scientifically, and wherever the 
great truth was recognised, that its profits mainly depended on 
small economies throughout. When the Five-Thousand were fed 
with the five barley-loaves and three small fishes, the Author of the 
miracle closed it with the command, ‘“‘ Gather up the fragments, that 
nothing be lost;” and the comment was as important as the fact it 
illustrated. 

The selection of a site would be the first consideration for the 
builder of a homestead. Lord Bacon says, ‘‘ He who builds a farm- 
house on an ill site committeth himself to prison.” A wrong 
selection was clearly an irremediable evil, and the choice of site, 
therefore, deserved the deepest consideration. The first point will 
be the healthiness of the locality, and its capability for drainage. 
Marshy or boggy ground, or the vicinity of stagnant waters—any- 
thing, in short, to cause damp heat, or moist cold—must be care- 
fully avoided, and a sluggish atmosphere equally so. ‘The stiffest 
breeze brought health ; but stagnation in air, land, or water implied 
loss in health and profit. If a hill-side could be secured sloping 
gently to the south, it would be an advantage; but this point must 
give way to others of more moment. The relative position of the 
various descriptions of land, the direction of the market town, the 
roads and their inclination, had all to be taken into account. It by 
no means followed that the centre of a farm would be the best site 
either as to draught or distance. For instance, sheep-lands received 
little from the steading, and the sheep had legs to take them to it. 
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The right centre, therefore, would be at the centre of the land from 
which the produce is brought to the homestead, and to which the 
manure is returned. The existence of a canal or railway-station 
would require special consideration, as would also the possibility of 
obtaining water as a motive power. A plentiful supply of good 
water for the stock is a vital point; and the quality of soil is not 
to be neglected. Chalk or gravel is best, and clay or springy sand 
the worst. In balancing the pros and cons, it should be borne in 
mind that of existing objections some might be remediable, others 
not so; and these latter should be allowed the greater influence in 
determining the site. 

The aspect of the projected steading would be the next considera- 
tion. The Romans were so impressed with the importance of a 
good aspect, that their writers on farm buildings laid down the 
most stringent rules for obtaining it. To secure the greatest benefit 
from the sun, and protection from cold winds, the homestead should 
be so placed that a north and south line should be the diagonal to 
its square. ‘There could be no difficulty in determining, as another 
settled principle of universal application, that the most ample 
means of ventilation should be provided, so that the air within the 
buildings might be always pure, and admitted without draught. 
There was some truth both for man and beast in the old proverb— 


“When the wind comes in at a hole, 
Then it’s time to think of your soul.” 


Rotten lungs, broken wind, and damaged sight, were some of the 
more prominent evils which the absence of pure air inevitably in- 
duced in men and cattle. ‘For that which befalleth the sons of 
men, befalleth beasts; even one thing befalleth them—as the one 
dieth, so dieth the other: they have all one breath.” 

Modern chemistry has established the fact that digestion is 
slow combustion, and food fuel. The bear lays in fat at the approach 
of winter to keep him warm through its frosts. It is then necessary, 
as a matter of economy, to keep the stock warm, as conducive to 
condition. Fatting-stock requires more warmth, and should there- 
fore have more sheltered buildings, than growing stock, with which 
the development of muscle is of more importance than fat. But the 
rule of Nature is, use—not abuse. Warmth creates fat; but too 
much warmth melts it; and this must be guarded against, and 
the means afforded of regulating heat and cold, otherwise it will be 
found that what was right for one season would be wrong for another. 
It is the same with light. Its presence is an absolute essential to 
health ; but its excess during the summer months is injurious, and 
at such times flies torment the animals to an injurious extent; 
control, therefore, over the admission of light is indispensable. 

The question of box-feeding is so important in its bearing on 
agriculture, and in its influence on the arrangement of a home- 
stead, that it is necessary to determine this point as a principle 
before proceeding with our plan. The objections made to box- 
feeding, when originally introduced, were based chiefly on the injury 
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caused to the health of the animals by the foul air generated, and 
the filth in which animals so kept were always immersed. If these 
objections had been irremediable, they would certainly have been 
fatal to the system ; but the simple remedy, devised by Mr. Blundell, 
of placing a layer of earth, about 12 inches thick, at the bottom of 
each box, has the effect of fixing the ammonia and of absorbing the 
liquid portion of the manure, so that the animals can remain in 
these boxes without injury to their health and comfort; and the 
manure thus prepared and stored is very greatly increased in 
value, while the labour of foddering the animals is considerably 
diminished. 

So much of the cost of all farming operations is reducible to 
labour, and so much of this labour is connected with the homestead, 
that the arrangements of the latter should be especially framed so 
as to economise time. ‘To ensure such a result, the buildings should 
be so placed in respect to each other that no ground should be tra- 
versed twice without result, and no step taken beyond what is 
necessary. ‘The great principle of profitable circulation should be 
apparent throughout. The everyday work at a farmery is to thrash 
out the produce from the straw, and to convey the latter to the 
stock for bedding and conversion into manure, which is to be car- 
ried out to some convenient spot preparatory to its return to the 
fields. The destination of the corn, hay, and root stores dictates 
their position at the head of the steading. The straw and the hay 
have to be ‘cut into chaff, the roots to be washed and minced, or 
boiled, and the corn to be thrashed and stored. The conveniences 
and appliances for these several works must, therefore, be close to 
the objects operated on, and of ready access to the feeding-trucks. 
The root-stores should be so arranged that carts could back into 
them. As corn keeps better in ricks than in barns, the ricks should 
be placed on each side of a railway proceeding from the thrashing- 
place. The granary should be partly over the thrashing-place, 
partly over an open shed, to allow waggons to back under it to 
load, and adjacent to the feeding-passage, in order to supply the 
trucks with corn by a shoot. The stock-keeper, having taken up in 
the shortest time his load of roots, chaff, straw, or hay, should be 
able to deliver this in the readiest way to the animals he has to 
tend. To effect this the boxes for stock must be placed on each 
side of the feeding-passages, which proceed direct from the stores. 
These passages should have an inclination from the stores, so that 
the labour of running the loaded truck down to the stock may be 
equal to that required to return it back when empty. To make 
this truck travel easier, running planks should be fixed in the 
feeding-passages, or a light railway formed by screwing light half- 
round iron on wooden sleepers. This cheap railway should be con- 
tinued through the several stores, and between the hay, straw, and 
corn-ricks, and turn-tables formed where necessary, of equally 
simple construction. As the chief bulk of produce is brought gra- 
dually from the end of the rick-yard, first to the stores and then to 
the stock, the railway should have a fall from its end in the rick- 
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yard through its whole extent. This railway would then bring the 
corn from the ricks to be thrashed, take back the straw to be 
stacked, and return it, as required, to the feeding-boxes. The 
necessity for large barns is thus avoided. 

The question between fixed and locomotive engines is a most 
important one. There is no doubt that fixed engines work the best, 
and with the greatest economy; and the point must be decided 
by the consideration, whether there is work enough at the home- 
stead to keep the engine sufficiently employed to pay ; or whether, 
from the nature or situation of the land, a locomotive could be em- 
ployed at different parts of the farm with greater advantage. Asa 
general rule, a fixed engine would be best for a large farm, a loco- 
motive for a small one. In designing a farmery, therefore, where 
this point was not settled, it would be necessary to place the shed 
for the engine and boiler so that an engine could be backed into it. 
The engine should be close to its work, and so placed as to give 
direct action to all its working parts. This saves first cost and 
working cost. Horse-power might be occasionally used with advan- 
tage, and the thrashing-floor should be so placed as to admit of this ; 
and a floor for a little occasional flail-thrashing would be convenient. 
The fuel-house should be close to the engine-room, and accessible 
to carts. If sawing by steam is to be done, the carpenter’s shop 
should be near the engine-room. The waggon and cart-shed should 
be near the horse-boxes, so that the animals may pass at once into 
their lodgings when out from their waggons. For a similar reason 
the implement-shed should also be near the horse-department. The 
sheep-house should be connected with an open yard; and it should 
be little more than an open shed, as no animal suffers more than 
sheep from heat and overcrowding. The piggeries should consist 
of breeding-boxes, and boxes for store-pigs and fatting-pigs. Pigs 
are very apt to overlay their young. ‘To prevent this a batten 
should be placed round the breeding-boxes, about 9 inches off the 
wall and the ground. No animal pays better for the comfort and 
warmth given him, and these points should be considered in his 
domicile. 

Having thus considered the general arrangement and accommo- 
dation needed for the stock, he would proceed next to consider the 
most economical and durable mode of construction. The locality 
must determine in many cases the materials to be employed; and 
this would also to some extent regulate the method of construction. 
The corn and hay-stores, the engine-room, and the granary would 
be the only parts requiring thick walls, whether of brick or stone, 
and heavy timbers. The box-system being a multiplication of 
similar parts, it is advisable, as a principle, to construct the boxes 
with details of simple form, of small scantlings, and few in kind, 
so that they can be easily put together, and easily replaced when 
damaged, while capable of extension or alteration, and shift in use 
—points of importance—for which the box-system offered great 
facilities, which the design now exhibited attempts to embody. 

Mr. Elliot then referred to the plans and sections before him, 
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designed especially to carry out, the principles laid down, which, 
he observed, were but the legitimate deductions from the views 
advocated in those plans and essays submitted by himself and Mr. 
Spooner, for the National Competition for Farm Buildings, in 1849, 
which the Council selected as the first of the ‘‘ Commended designs,” 
and directed to be inserted in the Journal of 1850. On that occa- 
sion Mr. Blundell aided with his valuable advice ; and, in the present 
instance, the plans are the joint work of himself and Mr. Blundell. 

It would be observed on reference to the plans that the whole 
accommodation is contained in one block of buildings; the cattle- 
lodgings or boxes being all 12 feet square, with feeding-passages 
between each double line. Although the buildings are thus brought 
into one block, the necessity for massive roofs and lead gutters is 
obviated by keeping the roofs of the feeding-passages lower than 
those over the boxes, and attaching common iron eaves-gutters to 
each set of roofs: thus no roof is required of more than 24 feet 
span. ‘The external walls are of brick, and the continuous pits in 
the lines of the cattle-lodgings are divided off into boxes by move- 
able iron hurdles suited to different kinds of stock, or by battens, 
where the first expense is more thought of than durability. ‘The 
two sets of sections show two modes of construction—one with 
roofs formed of timber and slate, the other of galvanised corrugated 
iron, In the latter case the buildings would be fire-proof, and the 
cost little more than that of a common roof, the span being so 
small. In either mode of construction the use of lead gutters is 
dispensed with. 'The engine is so placed as to give the most direct 
action to all the machinery it may have towork. The arrangements 
give great facility for supplying and inspecting the stock, removing 
and storing the manure ; and the mode of constructing and arranging 
the fittings of the boxes affords every facility for such change of | 
use as the varying conditions of the farm might require. ‘The whole 
building is but a repetition of simple parts and of small scantlings, 
which unskilled workmen could put together without difficulty. 

A cheap pavement or bottom for the boxes and feeding-passages is 
of moment; and no plan can answer better than a concrete of tar 
and gravel. The gravel should first be put in heaps, with sufficient 
tar and fuel to light it; and when the mass is thoroughly heated, 
the tar for mixing should be poured in, and the whole spread while 
hot about 4 inches thick. This method had been extensively used 
for the footways at Southsea, and answered its purpose admirably. 
Over this bottom, so prepared, should be placed the layer of earth, 
about 12 inches thick, the key to the success of the box-system of 
feeding. 

Mr. Biunvett said that the question of improving farm buildings 
had long occupied his thoughts, and the plans now presented were 
the result of considering it in conjunction with his friend Mr. 
Elliot. That gentleman had explained the architectural value of 
the plans; and he now pledged himself as an agriculturist that 
they were well adapted to the purposes for which they were 
intended. The feeling in favour of the covered yards was now 
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pretty generally prevalent, and that method was combined in his 
plan with the system of box-feeding recommended in the Prize 
Essay and Commended Essay published in the Journal of the 
Society in 1850. In designing these buildings, the particular object 
had been to adapt them to farms of various sizes, and for animals 
of various conditions. 

He knew that a feeling existed in the minds of many that the 
system of horse-boxes, with the manure accumulating under the 
animals, could not be worked out to advantage. But he himself 
had put it into operation, and that in a most satisfactory manner, 
in buildings of his own design, upon the property of a gentleman 
for whom he had been agent. In one instance the manure was 
allowed to accumulate for nine months, and in another for fifteen 
months, yet the horses were in the most perfect condition; no 
disease was engendered during the whole time, and the manure 
was as solid and good as possible. This, however, was only attain- 
able by good management and the issue of proper instructions to 
the groom and stable-keeper. He had ordered his boxes to be 
supplied with straw cut from fifteen to twenty inches long, which 
was done by means of a thatcher’s knife. When the straw was 
much longer, it hung to the horses’ hoofs, and the surface of the 
earthen floor became irregular. The air then entered, fermentation 
ensued, and the boxes became more or less the seat and cause of 
disease. Water was sprinkled over the surface with a water-pot 
and hose one or twice a day, and a little sand was used to give 
solidity to the mass. This method had answered exceedingly well, 
and he could recommend its adoption for racers and hunters as well 
as cart-horses, as he never saw horses’ feet in better condition for 
shoeing than his were. The boxes were perfectly sweet, and a 
person led into them blindfolded would not detect from the smell 
that he was in the precincts of a stable. The foot of earth absorbed 
the urine ; the ammonia was fixed immediately, and the boxes did 
not require to be cleaned out oftener than twice or three times 
ayear. As in the case of the common stable, the olfactory nerves 
would tell when the earth ought to be removed from the boxes. 

The premises sketched out on the plan were suited to an arable 
farm of 300 or 400 acres; or, where pasture predominated, a farm 
of 800 or 1000 acres. In the present day there were very few 
large farms from which steam-power was absent. That of course 
diminished the number of horses. The limit of the accommodation 
on the plan was for twenty-two horses, rather a small number, 
perhaps, for a holding of 800 or 1000 acres. But besides steam 
they had a powerful auxiliary in oxen. All the bullock-boxes 
were capable of furnishing accommodation for oxen ; so that, whether 
the farm was 300, 500, or 1000 acres, the buildings would accom- 
modate animals sufficient to convert the whole of the straw produced 
on the farm into manure. 

With regard to ventilation, the heated air passed out at the roof 
above the animals’ heads; and there was no draught. ‘There was 
ample accommodation for young stock, breeding sows, and the 
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fatting of store pigs. There were six boxes for tying up twelve 
dairy cows. ‘The boar-pen was placed by itself. There was a good 
lambing-shed; and if the farmer had a fancy for sheep-feeding 
under cover, he had the means of doing so at his command, He 
valued the stock which might be maintained on the premises at 
about 2500/. 

The other advantages connected with the plan were the fire-proof 
nature of the structure, the railway facilities which were provided, 
the spacious and conveniently situated manure-house, the position 
of the waggon and implement sheds, the equal distribution of light 
over the whole building, and the ease with which the iron panels 
dividing the interior might be removed, and a covered yard sub- 
stituted for boxes. It was desirable that gentlemen who intended 
to erect new farm buildings should have before them as complete a 
plan as possible; and to promote that end, the present design was 
now submitted to the Council. 


Tue Discussion. 


Sir E. Kerrison, M.P., said, that asphalte for boxes answered per- 
fectly, and much better than the ordinary brick flooring. 

In reply to Colonel Hood’s inquiry, Mr. Extior explained that in 
making a floor no more tar need be used than was necessary to set 
the mass on fire. The mixture should be burnt about twenty-four 
hours, and then spread at once on the floor. 

Mr. Frere inquired if Mr. Elliot had considered the relative value 
of corrugated iron and zinc. Having himself formed a favourable 
impression of corrugated iron, he had consulted Mr. Clarke, an 
architect of experience in farm buildings at Newmarket, on the 
subject, but that gentleman objected to it on account of the difficulty 
of nailing, and the danger of its being rusted at the joints; and 
recommended, as an alternative, the use of zinc from the Vieille 
Montagne Mining Company.* 

Mr. Exnior explained that in his plan no nailing was wanted. 
The span of the roofs was so small as only to require a tie-rod. 

Sir E. Kerrison objected to the use of either zinc or corrugated 
iron for farm buildings of any description. 

Mr. Buacksurn thought the extraordinary conducting power of 
iron would render it detrimental as a roofing to any farmer who 
wished to stall-feed during the summer. He had found even 
galvanised iron roofs so intensely hot as to render an inner lining 
of felt necessary as a non-conducter. 

Mr. Exati suggested that, if the roof were painted white, excessive 
pet would be avoided. Any white roof would resist the action of 
neat. 

In answer to Mr. Frere, Mr. Extior stated that the cost of 
carrying out the plan must of course depend very much upon 


_ ™ This company has an office in London, at No. 12, Manchester Buildings, West- 
minster. They have furnished roofs for Passenger Station, Crystal Palace 
Railway; Bristol Station; and Reading Cattle Market, &c. &c., Great Western 
Railway ; Gloucester and Chepstow Stations, &c., South Wales Railway; Tun- 
bridge, Banbury, Frome, Worcester Stations, &c. &e. 
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the locality. But, taking an average, and of course excluding 
machinery and farmhouse, he should say that 17001. would be a fair 
estimate. 

Mr. Bracksurn said that the accommodation provided for 50 
head of cattle (or even for 100, if tied up in pairs), although satis- 
factory in 1850, hardly met the requirements of the present day. 
A proper value was not then set upon straw, which is worth 
something more than to be trodden under foot. Very few farmers 
would now like to bestow 20 lbs. of straw per day in litter, when 
stall-fed cattle could be kept in good condition on 12 or 14 Ibs. a 
day, and with boards 5 Ibs. a day was sufficient. 

Mr. Birunvett: The use of boards was more a question of manure 
than of feeding. 

Mr. Biacksurn: These boards, with a proper quantity of straw 

upon them, formed an admirable bed. They were non-conductors 
of heat, and a bed that was always dry. He considered that it 
must be prejudicial to the health of animals for them to lie on a 
collection of manure. It reminded him of the cesspool system. 
' Mr. Exxior preferred a bed of earth, as suggested by Mr. Blundell, 
to a floor of laths. The earth might be obtained from any part of 
the farm, and any one who observed the superior quality of the 
manure which came from the boxes must be satisfied that an 
abundant return was made to the land for the earth so taken and 
applied. 

Mr. Biunvett said he lived in a district where the soil was loamy, 
and he took the earth from about the hedges and ditches. It was 
gathered in heaps, left to stand about 12 months, and then put into 
the boxes. 

A Memper: Once or twice that might do; but it would take a 
great deal more than could be spared from the land to use it constantly. 

Mr. Biunpett objected to boarded floors, as unnatural and Icom- 
patible; besides, there was an exhalation from the pits that was 
most objectionable. 


Farting Buttocks oN ARABLE F'Arms. 


Mr. Biunve tt said, although this subject had been discussed at 
various times at the different farmers’ clubs and other meetings, 
yet up to the present time there seemed to exist an under current 
of feeling, inducing the belief that fattening bullocks with corn and 
cake would not answer the purpose, were it not for the object of 
turning the straw produce of arable farms into good manure. ‘This 
question presents two aspects—viz., the economy of feeding the 
animals, and the economy of making the manure. In connection 
with the former, the points which should engage attention are :— 
1. The sort or breed of the animals. 2. The best age to begin 
fattening. 3. The condition at the commencement of fattening. 
4, The preparatory or probationary state of the animals. 5. The 
kind of food. 6. The quantity of food. 7. The time of feeding, 
and state of the food, And 8. The accommodation most likely to 
insure the health and well-doing of the animals. Under the latter 
division, the points for consideration are—the value of the manure 
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in relation to the food which the animals received, and the accom- 
modation for making and preserving it. 

The following statement, extracted from his farming account- 
book, contains the result of feeding 37 head of bullocks, of different 
ages, during the last three years, upon his own farm :— 


Dr. tales O 
15 oxen and steers ce aga Pie So ep aah 86a to)! 2640) Se 
8 cows valued at .. .. 102 0 0 
14 heifers and steers, average : age 17 months, valued at 171 0 0 
To balance increased WALUOP eS Tosi ca) RAE eee Adspi ore O 
929 0 0 

Cr. 
15 oxen and steers sold for .. .. Be ioe ete OB ALOLLO 
8 cows sold for .. 50,8 ee EST 0 
14 heifers and steers, sold for .. se) @ Foe5als 0 
929 0 0 


In analysing the above account he was enabled to furnish some 
interesting results, calculated to show the comparative advantages 
of fattening stock of different ages :— 

£ Ss. a. 
14 oxen and steers, being kept on an average of 8 weeks’ 
summer feeding in a preparatory state, increased in 

value 7s. per week. 39 4 0 
23 oxen, steers, and cows kept 20 weeks each, ‘Winter 
feeding, in a fatting state, increased in value 10s. 

per week .. 230 0 0 
14 heifers and steers, kept 20 “weeks each, ‘winter 
feeding, in a fatting state, increased in value 11s. 9d. 


pemanoakuiems Oils dius, Uitte. oteaiey “dl (ss lpalbe eb 
433 4 6 

Deduct the summer and bees aiia feeding for 14 
bullocks.. .. see ool case) bgOU mere 
394 0 6 

The actual increased value of 37 bullocks during 20 
weeks each, winter feeding, being .. .. .. « 3896 1.0 


The general average of weekly increased value 10s. 8d. 39413 8 


He would now lay before them his account of feeding in two 
ways—viz., the preparatory or summer feeding, and the fatting or 
winter feeding :— 


1. Account of Keeping a Bullock in a Preparatory State by Summer Feeding. 
Dr. 


s. «a. 

To 3 lbs. of oileake per day, or 21 Ibs. per week, at 127. perton 2 8 
To 80 Ibs. of clover per day, at 9d. per rod, the rod weighing 

AZOilbs. 2. 2. 3 6 
To 15 Ibs. of litter straw per day, or 140 lbs. per week, at 15s. 

DEP MOD yo. vee wih wogeee = etl 

To atterdance per week oe the 0 6 

To interest on capital and gain no. gol cS a pe 
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Cr. (eh: 
By increased value of bullock per week .. “2. seth RO 
By value) ofimanureper week Won yes cee etn eee eeemnl mee 
8 4 
2. Account of Keeping a Bullock in a Fatting State by Winter Feeding. 
Dr. s. d, 
To 4 Ibs. of oilcake per day, or 28 Ibs. per week, at 127. per ton 3 O 
To 1 1b. of bean-meal per day at 127. per ton.. .. 0 9 
To 64 lbs. of mangold per ea or 448 Ibs. per aoe at 10s. 
per ton .. 2 0 
To 20 lbs. of oat- ‘straw fodder per day, or 140 Tbs. per week, 
at 30s. per ton bo o6 1 10 
To 20 lbs. of straw litter per day, at 15s. per ton sii bun ORL 
To attendance per week .. : me woo (0) 4 (9) 
To interest on capital and gain Peete oe so ot | 
12 0 
Cr. 
By increased value of bullocks per week 234% sushi oun peel Raa 
By, valueror manure per week; 5.0 ii.) jus seed tess) mnie tmne imi amma 
12 0 


These tables required some explanation, and the first inquiry that 
suggested itself was, how he had arrived at this quantity of food? 
His practical experience for some years past had led him to adopt a 
moderate system of feeding, as best calculated to yield a profit; and 
he objected in toto to bullocks being kept as mere manure-making 
machines, on the plea that a profit was not to be made out of them. 
If that assertion be admitted, would not the manure-dealers say 
that they could sell manures better and cheaper than they could be 
procured by the feeding of cattle? If his practice were not gainful 
he certainly would not continue it, but he was satisfied that it was 
profitable to him. The 4 lbs. of oileake-meal per day in the last- 
mentioned table was the quantity he regularly gave, unless he kept 
the animals for exhibition, and then he added a pound of bean-meal 
per day; otherwise the cost of corn and cake never exceeded 3s. 9d. 
per week. 

With regard to the 64 lbs. of mangold per day, or 448 Ibs. 
per week, he had to thank this Society for having taught him, 
through the pages of its Journal, that a far less quantity of roots 
was sufficient than he had at one time supposed. In 1854 an essay, 
by Mr. Charles Lawrence, was published in the Journal, in which 
it was stated that 50 lbs. were sufficient for an animal, and would 
give a considerable increase: that statement first called his par- 
ticular attention to the subject. He had been told right and left 
that if he gave mangold he would ruin his stock. Nevertheless, he 
had continued to feed sheep and bullocks for years upon it; and 
had ceased to cultivate swedes, for the simple reason that he liked 
eighteen pence better than a shilling; that he could grow 30 tons 
of mangold where he could grow but 20 tons of swedes; and 64 lbs. 
of mangold were, in his judgment, equal to 75 lbs. of swedes. 
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As to the 20 lbs. of oat-straw fodder, he had never yet seen 
the bullock that gave a profit by being fed upon hay; but he had 
been informed of numerous instances to the contrary. The reasons 
were, first, that the hay was too costly a material ; and next, that the 
animal would not continue to eat his other food so heartily as when 
he was supplied with straw. When he ate straw he came to his 
food with the greatest zest and appetite; but when he ate hay, he 
often refused his food, the hay having a cloying effect upon the 
stomach, particularly when given with roots in large quantities. 
He never grew hay, therefore, but cut up his clover, and used it tu 
feed his beasts under cover, in the preparatory state of summer 
feeding, believing that they thereby made as much meat again, as 
well as produced a valuable manure. Physiologically, ruminating 
animals require a large amount of straw to distend the stomach and 
earry out their peculiar process of digestion. The allowance of 
20 Ibs. of straw-litter per day during the winter feeding is also 
desirable. 

He might be told that the sum of 10s. 8d., at which he estimated 
the increased value of the bullock, was too large, considering the 
actual number of pounds’ weight that can be gained in a week ; 
but he must repeat once more that he was only now giving them 
the actual results of three years’ feeding of stock of various ages, 
from which it appeared that his younger stock paid better than 
stock of full age. 

One point under the head ‘‘ economy of feeding,” is the sort of 
animals to be kept; and he thought that the old established breeds, 
recognised by the Royal Agricultural Society at their annual shows 
—the Shorthorns, Herefords, Devons, and Scots—must also be 
recognised and preferred by the farmer. Crosses are, however, not 
to be despised if derived from a pure breed. For rearing he liked 
the Shorthorns best ; and always brought up his calves under cover 
from the time of calving up to their being 22 or 24 weeks’ old. 
The best age at which to commence fatting he took to be from 
18 to 20 months. Some of his stock, which he sold in April last, 
had commenced feeding on the 1st of November preceding, at which 
time two of them were 17 months old, and the average weight of 
the beasts when sold was 98 stone, odd pounds. It was not reason- 
able to suppose that animals that had been purchased after being 
driven about the country or taken from roaming about their own 
pastures, would get immediately used to their new life upon being 
placed in boxes, and at once do full justice to the amount of food 
supplied to them. Such animals should not be put on high feeding 
at once: he therefore adopted what he termed a preparatory state of 
feeding, for the animal should always be fleshy before it is put to 
high diet. Six or eight weeks were sufficient to detect the bad- 
doers among purchased animals. He was feeding at this time (in 
June) his calves, yearlings, and older stock, on “clover. Mangold 
would succeed, and after that was gone he commenced with tri- 
folium, clover, ‘and the tops of carrots and turnips. He fed only 
twice a-day with roots, and had the mangold cut with a Gardiner’s 
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cutter, the same as for sheep. He did not like pulping; and pre- 
ferred feeding twice a-day to three times, because the animals come 
to the trough with a better appetite, and between the periods of 
feeding were induced to consume a larger quantity of straw than if 
they were fed oftener. He also objected to cutting into chaff so 
low-priced a commodity as straw; it did not pay for the cutting. 
With reference to the second division of his subject, there was no 
question that an animal would make a much larger amount of meat 
from the material it consumed if it could lie down comfortably ; and 
he contended that a well-managed box, carefully littered with straw, 
as cleanliness dictated, was the best accommodation it could have. 
An animal which lay upon boards must lie in a distressed and 
unnatural condition; but one that lay wpon earth lay comfortably ; 
and his experience led him to prefer an earthen to a wooden floor. 
In regard to the value of the manure, he believed it could not be 
obtained at anything like the same cost by any other system as by 
box-feeding. It accumulated rapidly; and at the same time every 
atom, both liquid and solid, was preserved in the best possible form. 
As to the*health and well-doing of the animals, during the three 
years in which he had been carrying on his system of feeding, he 
had never lost a single animal, or had one out of health, of any age, 
though when he used to feed on hay his bullocks were constantly 
out of health, and some days their stomachs were so clogged and 
cloyed that they would not eat a bit of cake. The quantity of straw 
for litter should not be less than 20 lbs. a-day, which would give a 
ton of dung per month. 

Lord Powis (the Chairman) remarked, with reference to the plan 
of the buildings, that some sites might not be sufficiently level to 
admit of the erection of such a large mass of continuous build- 
ings, but the lines and subdivisions on the plan seemed to indicate 
that to meet such a difficulty the buildings might be arranged in 
greater lengths and shorter depths. 

Mr. Eixior thereon pointed out that the plan naturally divided 
itself into three sections, and would therefore suit ground of any 
levels. 

Mr. BuiuNpELL considered the whole range to be but an aggregate 
of distinct areas, each of 12 feet square. 

Lord Powis also pointed out that the multiplication of short spans 
in the roofs, so as to dispense with the use of large timber, is worthy 
of attention, especially in localities where timber, being scarce, has 
to be brought from a considerable distance. If the meeting of the 
roofs over a spout were sufficiently water-tight in stormy weather 
and at all seasons of the year, it certainly would be extremely 
useful, and would get rid of the difficulties which are generally 
attendant on the ordinary valleys between two sets of buildings, 
from the expense caused by the use of great quantities of lead, and 
the danger of leakage, when through neglect or carelessness the lead 
is insufficient. 

Mr. Spooner said that, having had frequent opportunities of wit- 
nessing the manner in which Mr. Blundell treated his cattle, he 
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could bear testimony to the great comfort which they seemed to 
enjoy, and the striking contrast they presented to the miserable 
beasts he had seen tortured on laths, through which the manure was 
constantly running, as well as a cold current of air, which robbed 
them of the vital warmth so necessary to their well-doing. 

With regard to the practice of cutting straw into chaff, it struck 
him forcibly that everything which is new is not sound, and some 
things which are old deserve reconsideration. , To use straw to the 
best advantage the better portion of it should be eaten by the stock 
and the inferior part used as litter. The benefit thus gained would 
go far to counterbalance any disadvantages that might be supposed 
to arise from omitting to cut straw into chaff. 

He could speak particularly of the excellence of the plan which 
Mr. Blundell had adopted of giving his cake, reduced to meal, with 
the roots, which are thus prevented from chilling the blood and de- 
priving the animal of the requisite heat.* 


* In this discussion an objection is made to cutting straw into chaff on the 
ground of the labour, and consequently the cost involved. But the fact must not 
be overlooked that this work is done at a slack time of year on all farms, parti- 
cularly on those light-land farms not requiring drainage, which are chiefly under 
the plough and grow large crops of straw. It is hard to put any price upon 
work if the necessary alternative would be to send able-bodied men to the work- 
house. In foreign countries the sight of a small peasant proprietor making* 
improvements at any cost of labour rather than stand still in winter, brings forcibly 
under the Englishman’s notice the weak side of our national system of agriculture, 
as conducted by tenants and hired labourers.—P. H. F. 
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LIST OF AGRICULTURAL PATENTS FOR 
THE YEAR 1861. 


[Compiled from the Commissioners of Patents’ Journal.] 


In this list such patents only as originated in the year 1861 are given: several 
patents which were completed, but did not originate within the year, are for 
this reason omitted. 


8. John Finney Belfield, of Primley Hill, Paignton, in the county of Devon, 
gentleman, for an invention of Improvements in reaping and mowing 
Machines. Application for patent dated 2nd January, 1861; notice to 
proceed gazetted 26th February; patent sealed 9th April; Belgian 
patent dated 31st July. 


18. Charles Stevens, Office for Patents, Welbeck-street, Cavendish-square, 
An improved apparatus for stopping runaway horses. A communi- 
cation. Application dated 3rd January. 


78, Henry Thomas Hooper, of Truro, Cornwall, and William Gerrans, of 
Tregony, Cornwall, An improved machine for distributing manure on 
dands. Application dated 11th January; notice, 21st May ; pategt 

x! sealed 9th July. 


142. Robert Mason, of Alford, Lincoln, implement-manufacturer, Jmprove- 
ments in apparatus for washing and churning. Application dated 
18th January. 


154, Donald Mann, of Rochester, State of New York, U.S. America, Jmprove- 
ments in rotary spading and digging machines. Application dated 
19th January ; notice, 9th April; American patent, 23rd April; Eng- 
lish patent sealed 22nd May. ' 


173. Robert Henderson, Bayswater-road, Middlesex, trainer of horses, An 7m- 
proved dumb-jockey for breaking or training horses. Application dated 
22nd January ; notice, 5th February ; patent sealed 16th July. 


201. Richard Archibald Brooman, patent agent, 166, Fleet-street, London, 
Improvements in reaping and mowing machines. A communication. 
Application dated 25th January. 


205. Alfred Fernandez Yarrow, of Arundel-square, Barnsbury, engineer, and 
James Bracebridge Hilditch, of Barnsbury Villas, both in Middlesex, 
Improvements in means or apparatus used in ploughing, tilling, or culti- 
vating land. Application dated 25th January; notice, 4th June; 
patent sealed 16th July. 


249. Henry Phillips, of Pinhoe, Devon, and James Bannehr, of Exeter, Im- 
provements in urinals, and in the manufacture of manure when urine is 
used. Application dated 30th January; notice, 21st May; patent 
sealed 16th July. 


251. George Tomlinson Bousfield, of Loughborough Park, Brixton, Surrey, 
Improvements in the manufacture of shoes for horses and other hoofed 
animals. A communication. Application dated 80th January. 


. Thomas Edward Knightley, of 25, Cannon-street, City of London, 


Improvements in constructing stable-floors. Application dated 1st 
February ; notice, May 21st; patent sealed 23rd July. 
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. John Cameron, of the Hematite Ironworks, Hindpool, Lancashire, Jm- 


provements in purifying water for the supply of steam-boilers and other 
uses. Application dated 2nd February; notice, 28th May; patent 
sealed 30th July. 


- Hicks Withers, of Dundalk, Ireland, veterinary surgeon, H.M.R.A., 


Improvements in horse-shoes, Application dated 9th February ; notice, 
5th March; patent sealed 6th August. 


. Thomas Richardson, of Newcastle-upon-Tyne, Improvements in the manu- 


facture of manure, Application dated 20th February. 


. Jules Dutilleul, of Paris, A rotative whistle of alarm applicable to steam- 


boilers, indicating the level of the water. Application dated 21st Feb- 
ruary ; French patent, 16th February, 


. Henry Griffiths Prossor, of Waterford, merchant, Improvements in the 


mode of and apparatus for singeing the hairs off from the carcases of 
prgs. Application dated 22nd February ; notice, 2nd July ; patent sealed 
16th August. 


Robert and William Cuthbert, Newton-le-Willows, Yorkshire, agricul- 
tural implement manufacturers, Improvements in reaping-machines and 
grass-mowing machines. Application dated 22nd February; notice, 
14th May; patent sealed 21st June. 


. Charles Stevens, 31, Charing Cross, Middlesex, Zmproved elastic horse- 


collar. A communication. Application dated 28rd February ; patent 
sealed 15th August. 


- Hugh Mackenzie, of Ardross and Dundonnell, county of Ross, N.B., 


Improved means of applying the water of rivers for driving mills with- 
out weirs or other obstruction to the passage of salmon and other fish. 
Application dated 23rd February ; notice, 25th June, 


. Joseph Warren, of Maldon, Essex, Improvements in chaff-cutting machines, 


Application dated 23rd February; notice, 26th March; patent sealed 
7th June. 


. Charles Sallows, of Maidstone, Kent, agricultural machinist, An cinven- 


tion for improving the action or motion of the Kent brush-drill at 
present used in agriculture. Application dated 25th February ; pro- 
visional protection granted 22nd March. 


William Gale Smith, of Elizabeth Port, Union County, State of New 
Jersey, U. 8. America, An improvement in the cutting-apparatus of 
harvesters. Application dated 25th February ; notice, June 11th, 


James Howard, agricultural engineer, and Edward Tenney Bousfield, 
engineer, both of Bedford, Improvements in the construction of wind- 
lasses and implements applicable to steam-cultivation. Application 
dated 25th February; provisional protection, 29th March; patent 
sealed 7th May. 


Frederick Tolhausen, C.E. and patent agent, Paris, 4 new or improved 
machine for gathering and binding the sheaves or gavels of corn or other 
harvest produce, applicable to harvesting-machines. A communication. 
Application dated 1st March. 


Levi Lemon Sovereign, of 302, Strand, Middlesex, An improved agri- 
cultural implement for cultivating land and for sowing seed. In part 
a communication. Application dated Ist March ; provisional protec- 
tion, 15th March; notice, 9th July; patent sealed 30th August; 
Belgian patent 5th November. 
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566. Andrew Gibson Corbett, of Glaszow, N.B., merchant, Jmprovements in 
constructing and draining floors suitable for stables and other places. 
Application dated 5th March ; provisional protection, 15th March. 


597. Joseph Bunnett, of Deptford, Kent, engineer, /mprovements in the manu- 
Facture of bricks and tiles and in machinery for that purpose. Applica- 
tion dated 11th March ; provisional protection, 22nd March. 


605. James Tomlinson, of Kegworth, Leicestershire, An improved buchkle-plate 
or apparatus used for attaching and detaching horses when in harness, 
or for other purposes. Application dated 12th March; notice, 16th 
July; patent sealed 5th September. 


636. William Hodson, Hull, Yorkshire, Improvements in propelling and stcer- 
ing carriages, and also ploughs and other agricultwral implements. 
Application dated 14th March. 


641. Bernhard Samuelson, of Banbury, Oxon, engineer, Improvements in 
machines for breaking up and cultivating land. Application dated 
15th March; provisional protection, 29th March; notice, 2nd July; 
patent sealed 12th September. 


649. George Dixon, of 26, Cecil-street, Strand, Improvements in ploughs. A 
communication. Application dated 15th March; provisional protec- 
tion, 10th May ; notice, 16th July. 


654, Augustus Smith, of Brentwood, Essex, Improvements in machinery for 
cleansing or dressing bass, flax, and other vegetable fibres, applicable also 
to the threshing of corn and other grain. Application dated 15th 
March; provisional protection, 29th March; notice, 7th May; patent 
sealed 12th September. 


66L William Cloutman, of Calverton, Berks, Improvements in tanks or vessels 
for dairy use. Application dated 15th March ; provisional protection, 
29th March. 3 


666. Charles Stevens, patent agent, Charing Cross, Improved agricultural 
implements, A communication. Application dated 16th March ; pro- 
visional protection, 5th April. 

684. Jacob Jervell, of Molde, Norway, An invention of the preparation of fish 
and sea-animals for manure. Application dated 19th March; provi- 
sional protection, 12th April. 


696. John Ridley, of Stagshaw, Northumberland, An improvement in reap- 
ing-machines. Application dated 20th March; provisional protection, 
19th April; notice, 30th July. 


730. John Potter, of Leeds, Yorkshire, Jmprovements in the construction of 
wire and other similar fences. Application dated 22nd March; provi- 
sional protection, 5th April; notice, 16th July; patent sealed 30th 
August. 


737. John Spencer, of Doncaster, Yorkshire, agricultural implement-maker, 
Improvements in the construction of harrows. Application dated 23rd 
March ; provisional protection, 5th April; notice, 14th May; patent 
sealed 19th September. 

741. Paul Rapsey Hodge, of Lee, Kent, Improved inverted hydraulic-press for 
pressing hay, straw, hops, hemp, flax, cotton, or animal wool, &e. 
Application dated 25th March; provisional protection, 5th April; 
notice, 23rd July ; patent sealed 19th September. 


757. John Smith, Jun., of Coven, Staffordshire, and John Birch Higgs, of 
Brewood, Staffordshire, Improvements in thrashing-machines. Appli- 


Agricultural Patents for the year 1861. 487 


cation dated 26th March; provisional protection, 5th April ; notice, 
11th June; patent sealed 80th August. 


790. Daniel Sutton, of Banbury, Oxon, Improvements in apparatus for hang- 
ing gates. Application dated 80th March ; provisional protection, 12th 
Aprii; notice, 13th August; patent sealed, 19th September. 


797. Gregorio Russo, of Genoa, Sardinia, A new method of colouring as a sub- 
stitute for saffron in the manufacture of cheese, pastes, &c., in which 
saffron is employed. Application dated 1st April; provisional protec- 
tion, 12th April; Italian patent prolonged, 19th June. 


818, Thomas Edward Wilson, of Gornholme, Lancashire, Improvements in 
machinery for agricultural purposes. Application dated 3rd April ; 
provisional protection, 12th April. 


$24, Adam Carlisle Bamlett, of Middleton Tyas, Yorkshire, farmer, Jmprove- 
ments in reaping and mowing machines. Application dated 3rd April ; 
provisional protection, 12th April; Belgian patent, 14th February ; 
English patent sealed 17th July. 


876. Francis Taylor, of Romsey, Hants, Improvements in apparatus for re- 
ceiving, drying, and deodorising human excrement. Application dated 
9th April; provisional protection, 19th April; notice, 13th August ; 
patent sealed 26th September. : 

894. Charles Noyes Kernot, of West Cowes, Isle of Wight, and Martin Die< 
drich Rucker, of Fenchurch-street, London, An invention for obtaining 
ammoniacal salts and other valuable products from liquors or substances 
containing ammonia, and for utilising the residuum. Application 
dated 11th April; provisional protection, 10th May ; notice, 20th 
August. Improved application, 11th October; provisional protection, 
8th November; notice, 19th November; patent sealed 26th December. 


967. John Ridley, of Stagshaw, Northumberland, Jmprovements in cutting 
apparatus for reaping and mowing machines. Application dated 19th 
April; provisional protection, 3rd May. 

1009. Edward Hammond Bentall, of Heybridge, Maldon, Essex, Jmprove- 
ments in constructing the framing of various kinds of agricultural — 
implements. Application dated 28rd April; provisional protection, 
9th May ; notice, 6th August; patent sealed 26th September. 


1010. Edward Hammond Bentall, of Heybridge, Maldon, Essex, Improved 
machinery for cutting or pulping roots to be used as food for cattle. 
Application dated 28rd April ; provisional protection, 8rd May ; notice 
6th August ; patent sealed 26th September. 


1018. Emile Lecot, of 26, Cecil-street, Strand, An improved nose-bag for 
horses. A communication. Application dated 24th April; provi- 
sional protection, 10th May. 


1019. Charles Stevens, patent agent, Charing Cross, A new artificial manure. 
A communication. Application dated 24th April; provisional pro- 
tection, 10th May ; notice, 27th August ; patent sealed 38rd October. 

1027. Edward Hammond Bentall, Heybridge, Essex. Improved apparatus 
for transmitting motion to machinery to be driven by horse-power. 
Application dated 24th April; provisional protection, 10th May; 
notice, 6th August; patent sealed 26th September. 

1072. Francois Antoine Thonier, of Bourbon l’Archambault, France, A reap- 
ing machine, called Thonier’s Reaping Machine. Application dated 
29th April; provisional protection, 7th June; Belgian patent, 29th 
April, 1861; French patent, lst May, 1860. 
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Laurent Glatard, of Roanne, France, Improvements in horse-draughts 
and carriage fittings, allowing to take all at once horses from carriages 
when running away, and to lock the wheels of the said carriages, Ap- 
plication dated 2nd May; provisional protection, 7th June ; notice, 
27th August; patent sealed 24th October; Belgian patent, 18th 
May, 1861: French patent, 12th January, 1860. 


William Addy, of Manchester, mechanic, Improvement in machinery 
Jor washing fabrics and for churning. Application dated 8rd May ; 
provisional protection, 17th May; notice, 10th September ; patent 
sealed, 24th October. 


William Collett Homersham, of Adelphi-terrace, Middlesex, Jmprove- 
ments in engines and implements for ploughing and cultivating land, 
ec. Application dated 3rd May; provisional protection, 17th May ; 
patent sealed 10th October. 


George Ager, LL.D., of Aylsham, Norfolk, Improvements in means oi 
apparatus for breaking or opening land. Application dated 6th May ; 
notice, 4th June ; patent sealed 16th October; Belgian patent, 16th 
November. 


- William Johnson, of Little Malvern, Worcestershire, Jmprovements tn 


apparatus for churning and kneading. Application dated 6th May ; 
notice, 27th August; patent sealed 31st October. 


. Andrew Dunlop, of Glasgow, N.B., Improvements in endless or port~ 


able railways for facilitating the traction or draught of vehicles. 
Application dated 10th May; provisional protection, 24th May ; 
notice, 28th May ; patent sealed 24th October. 


. Auguste César Achille Gérard de Melcy, of Paris, an improved treat- 


ment of natural phosphate of lime for several purposes. Application 
dated 11th May ; provisional protection, 24th May ; notice, 17th Sep- 
tember ; Belgian patent, 27th June; French patent, 8th May. 


. Humfrey Swindells, of Handforth, Cheshire, Improvements in collars 


Jor horses, Application dated 11th May ; provisional protection, 24th 
May. ~ 


. William Smith, of Little Woolston, Bucks, Improvements in imple- 


ments and apparatus used when cultivating and tilling land. Applir 
cation dated 13th May; provisional protection, 7th June; notice, 
25th June; patent sealed 5th September. 


William Tasker, jun., Andover, Hants, Improvements in machinery or 
apparatus for tilling or cultivating land. Application dated 21st 
May: provisional protection, 3lst May; notice, 24th September ; 
patent sealed 31st October. 


Henry Bouthillier de Beaumont, of Geneva, Improvements in ploughs. 
Application dated 22nd May; provisional protection, 3lst May ; 
Belgian patent for A plough with a turning mouldboard, 16th May ; 
French patent, 10th May; notice to proceed, Ist October ; English 
patent sealed 19th November. 


Henry Waller, cf Lickhill, near Calne, Wilts, An improved horse-rake. 
Application dated 25th May ; provisional protection, 7th June. 


William Bosworth Holbeck, of Thurlaston Lodge, Leicestershire, Jm- 
provements in apparatus for sowing seed. Application dated 27th 
May ; provisional protection, 7th June; notice, lst October ; patent 
sealed 19th November. 
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William Newzam Nicholson, of Newark-on-Trent, Zmprovements in 
machines for making and collecting hay, &e., parts of which improve- 
ments are applicable to cutting thistles and other weeds. Application 
dated 7th May; provisional protection, 7th June; notice, 8th Octo- 
ber ; patent sealed 23rd November. 


. Richard Hornsby, jun., Grantham, Lincolnshire, Jmprovements wu 


ploughs, &c, Application dated 13th May ; notice, 4th June; patent 
sealed 22nd August. 


. James Howard and Edward Tenney Bousfield, both of Bedford, Zm- 


provements in apparatus to be employed in steam-cultivation. Aypli- 
cation dated 14th May ; notice, 11th June; patent scaled 19th July. 


. Charles Clay, of Walton, near Wakefield, Improvements in implements 


for cultivating land suitable to be worked by steam or other power. 
Application dated 16th May; provisional protection, 31st May; 
notice, 17th September; patent sealed 12th November. 


. John Leakey Bowhay, of Modbury, Devon, Improvements in reaping 


and mowing machines. Application dated 16th May ; provisional 
protection, 31st May. 


John Halliwell, of Baslow, Derbyshire, Improvements in churns. Ap- 
plication dated 29th May ; provisional protection, 21st June; notice, 
8th October ; patent sealed 23rd November. 


William Peacock Savage, of Roxham, Norfolk, Improvements in reaping 
and mowing machines. Application dated 30th May ; provisional 
protection, 14th June; notice, 8th October; patent sealed 23rd No- 
vember. 


Frances Ann Whitehead, of Chelsea, Improvements in treating cream 
or milk, and in obtaining butter, &c., therefrom. Application dated 
30th May; provisional protection, 14th June; notice, 25th June; 
patent sealed 5th September. 


Charles Garrood, of Penge, Surrey, ¢mproved horse-rakes and harrows. 
Application dated 80th May ; provisional protection, 14th June. 


Robert Charles Ransome, of Ipswich, Improved reaping and mowing 
machines. A communication. Application dated Ist June; pro- 
visional protection, 14th June; notice, 1st October; patent sealed 
23rd November. 

Charles Garrood, of Penge, Surrey, Improved cultivators and horse- 
hoes. Application dated 1st June; provisional protection, 14th 
June, ~ 

William Harwood, of Stow Market, Suffolk, Improved reaping and mow- 
ing machines. Application dated 3rd June; provisional protection, 
14th June. 


‘J. L, and F, L. Hancock, of Pentonville, Improvements in implements 


for pulverising, ploughing, and grubbing land, and in applying motive 
power for working agricultural implements, &c. Application dated 
4th June; provisional protection, 14th June; notice, 8th October; 
patent sealed 3rd December. 
Anson Hubbell, of Salisbury-street, Westminster, Impvovement in 
pee Application dated 4th June; provisional protection, 14th 
une. 


John Allen Williams, of Baydon, Wilts, Improvements in machinery, 
&c., for cultivating land by steam power, Application dated 4th 
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June; provisional protection, 14th June ; notice, 8th October ; patent 
sealed 3rd December. 


George Baker, of Birmingham, A new or improved apparatus for churn- 
ing, beating eggs, &c. Application dated 6th June; provisional pro- 
tection, 21st June; notice, 9th July; patent sealed 22nd August. 


Richard L. Cole, Kennington Road, Improved glove for currying horses 
and cattle. Application dated 7th June; provisional protection, 21st 
June; notice, 22nd October. 


James Howard and E. T. Bousfield, of Bedford, Improvements in hay- 
making machines. Application dated 8th June; provisional protec- 
tion, 21st June; notice, 25th June; patent sealed 30th July. 


Robert Romaine, of Devizes, Wilts, Improvements in machinery appli- 
cable to steam-cultivation. Application dated 10th June ; provisional 
protection, 21st June ; notice, 25th June. 


William E. Gedge, 11, Wellington-street, Strand, patent agent, Jm- 
proved reaping and mowing machine. A communication, Appli- 
cation dated 12th June; provisional protection, 19th July ; notice, 
24th September ; patent sealed 19th November. 


. Francis Gregory, of Manchester, Improvements in machinery for cutting 
hay, chaff, &e. Application dated 18th June; provisional protection, 
28th June; notice, 22nd October ; patent sealed 10th December. 


. William Bayliss, of Monmore Green, Wolverhampton, Jmprovement in 
chain-harrows. Application dated 13th June ; provisional protection, 
28th June; notice, 22nd October; patent sealed 10th December. 


. Thomas William Wedlake (Wedlake and Dendy), of Hornchurch, 
Essex, Improvement in hay-making machines. Application dated 
14th June; provisional protection, 28th June; notice, 22nd October ; 
patent sealed 10th December. 


. William Smith, of Little Woolston, Bucks, Improvements in machinery 
for giving motion to ploughs, cultivators, and other implements. Apypli- 
cation dated 15th June. 


. Joseph Edward Kirby, of Banbury, Oxon, Improvements in steam- 
engines and machinery for giving motion to agricultural implements 
and other machines. Application dated 18th June; provisional pro- 
tection, 28th June. 


. William Gedge (Gedge & Son), patent agent, Improved apparatus for 
drying, sifting, and cleansing grain and other agricultural produce. 
A communication from A. A. Dubarde-Dubarbre, of Dijon, France. 
Application dated 20th June; provisional protection, 28th June; 
notice, 29th October; patent sealed 17th December. 


. James Comrie, of Stirling, N.B., Improvements in churns. Application 
dated 22nd June; provisional protection, 19th July; notice, 5th 
November ; patent sealed 17th December. 


. Isaac Bragg, of Hensingham, Whitehaven, Improvements in the con- 
struction of reaping and mowing machines. Application dated 29th 
June; provisional protection, 19th July; notice, 5th November; 
patent sealed 26th December. 


. Charles Stevens, patent agent, Charing Cross, Jmproved noseband for 
stopping runaway horses. A communication. Application dated 
25th June; provisional protection, 5th July ; notice, 29th October. 
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John Fowler, jun., of Leeds, Improvements in machinery for ploughing 
or tilling land by steam power, Application dated 25th June; pro- 
visional protection, 9th August; notice, 15th October; patent sealed 
13th December. 

John Simonton, of Belfast, Improved traction-engine and apparatus 
for cultivating land. Application dated 3rd July; provisional pro- 
tection, 2nd August. 

Louis A. Keiley, of Kensington, and W. A. O’Doherty, of Swan-lane, 
Upper Thames-street, Improvements in apparatus for facilitating the 
process of grass edge cutting, &c. Application dated 6th July. 


Richard Hornsby, jun., of Grantham, Improvements in machinery for 
washing, wringing, and churning. Application dated 8th July ; 
provisional protection, 26th July; notice, — August; patent sealed 
16th October. 

Alfred Priest and William Woolnough, jun., of Kingston-on-Thames, 
Improvements in machinery for drilling and hoeing land, Applica- 
tion dated 9th July; provisional protection, 2nd August; notice, 
12th November ; patent sealed 26th December. 


Richard Hornsby, jun., of Grantham, Jmprovements in thrashing- 
machines. Application dated 9th July; provisional protection, 26th 
July; notice, 6th August; patent sealed 17th October. 

Thomas T. Chellingworth, of Buckingham-street, Adelphi, and Jonathan 
Thurlow, of Lambeth, Jmprovements in traction-engines. Ayplica- 
tion dated 10th July; notice, 19th November; patent sealed 31st 
December. 

Thomas Reeves, jun., of Bratton Westbury, Wilts, Jmprovements in 
apparatus for applying salt or other material to the roots of weeds. 
Application dated 11th July; notice, 19th November; patent sealed 
31st December. 

Thomas Smith and George Taylor, of Ipswich, Improvements in horse- 
rakes and cultivators, and in wheels for the same and other carriages. 
Application dated 13th July; provisional protection, 2nd August ; 
notice, 12th November, 

John Goucher, of Worksop, Notts, Improvements in stacking corn and 
other crops. Application dated 16th July. 

William M‘TIntyre Cranston, of King William-street, City, Zmprove- 
ments in grass-mowing machines. A communication from New York. 
Application dated 24th July; notice, 6th August; protection on 
specification, 6th August ; patent sealed 26th September. 

William Henry Ash, of lade Canada West, Improvements in reaping 
and mowing machines, Application dated 30th July; provisional 
protection, 9th August; notice, 13th August. 

Francis Richmond and Henry Chandler, of Salford, and William 
B. Richie, of Belfast, An improved sackholder. Application dated 
5th August,' provisional protection, 4th October; notice, 10th 
December. 

John Gedge (Gedge and Son, patent agents), 11, Wellington-street, 
Strand, Improved apparatus yor beating or thrashing grain. Appli- 
cation dated 8th August; provisional protection, 23rd August. 

John and William Coldwell, of Sheffield, Improvements in the manu- 
facture of sheep-shears. Application dated 8th August; provisional 
protection, 23rd August. 
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Charles Peters Moody, of Corton Denham, Somerset, Improvements ix 
construction of gates. Application dated 9th August; provisional 
protection, 23rd August; notice, 17th December. 


Joseph Humpage, of Balsall Heath, near Birmingham, 4A new or im- 
proved reaping and mowing machine. Application dated 13th August; 
provisional protection, 23rd August. 


William Firth, of Leeds, Improvements in machinery for digging or 
turning up soil, mowing, reaping, and other agricultural purposes. 
Application dated 19th August ; provisional protection, 30th August ; 
notice, 24th December. 


Nicholas Fisher, of Milton, near Blisworth, Northamptonshire, Jmprove- 
ments in implements for grubbing and cultivating land. Avpplication 
dated 20th August; provisional protection, 13th September ; notice, 
22nd October. 


Thomas Lambert, of Thorncroft Farm, Essex, Improved implement for 
rolling ridges and furrows or straight work. Application dated 
21st August. 


Bernhard Samuelson, of Banbury, Jmprovements in harvesting machines. 
Application dated 22nd August; notice, 8th October. 


Joseph Dunn, of Alnwick, Improvements in reaping-machines. Appli- 
cation dated 28rd August; provisional protection, 13th September, 


Lemuel Dow Owen, of 481, New Oxford-street, Improvements in ploughs. 
A communication from the United States. Application dated 30th 
August; provisional protection, 18th October. 


Alexander Taille, of Agen, France, An improved manufacture of 
manure. Application dated 30th August; provisional protection, 
13th September. 


William E. Gedge (Gedge and Son, patent agents), Wellington-street, 
Strand, Improvements in thrashing-machines. A communication from 
France. Application dated 80th August; provisional protection, 20th 
September. 


William Hensman, of Woburn, Beds, and William Hensman, jun., of 
Linslade, Bucks, Improvements in apparatus for tilling land by steam. 
Application dated 31st August; provisional protection, 18th October; 
notice, 22nd October. 


Charles Fenton Kirkman, of Lambeth, Improvements in obtaining 
manure from sewerage and in apparatus employed therein. Applica- 
tion dated 6th September ; provisional protection, 20th September. 


William Stevens, of Hammersmith, Improvements in mechanism, or 
apparatus for ploughing and cultivating land by steam and other 
power, Application dated 12th September; provisional protectior, 
27th September. 


Henry Dixon, of Pendleton, Lancashire, and John R. Renner, of Liver- 
pool, Improvements in carbonising sawdust and other vegetable sub- 
stances. Application dated 13th September; provisional protection, 
1st November. 


William Edward Gedge (Gedge and Son, patent agents), Improved ap- 
paratus for drying grain. A communication from France. Applica- 
tion dated 16th September. 
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Weston Tuxford, of Boston, engineer, Improvements in threshing- 
machines and in raising and stacking straw and other agricultural 
produce. Application dated 16th September; provisional protection, 
8th November. 


Bernhard Samuelson, of Banbury, engineer, Improvements in harvesting- 
machines. Application dated 17th September ; provisional protection, 
4th October; notice, 10th December. 


F. J. E. A. G. dOlincourt, of 118, Rue de Flandre, Paris, A new sys- 
tem of cultivating land and preventing disastrous effects of inundations. 
Application dated 17th September ; provisional protection, 18th Octo- 
ber; Belgian patent, 8th October, 1861; French patent, 8th March, 
1858. 


Joseph Statham, of Salford, and William Statham, of Openshaw, Lan- 
cashire, Improvements in machinery or apparatus for mowing and 
reaping. Application dated 17th September ; provisional protection, 
4th October. 


. Joseph Lee and B. D. Taplin, of Lincoln, Zmprovements in traction- 


engines. Application dated 17th September ; provisional protection, 
27th September. 


. Henry Wickens, of Token-House-yard, City of London, solicitor, Jm- 


provements in reaping and mowing machines. A communication from 
Canada. Application dated 18th September; provisional protection, 
4th October. 


Joseph Christian Davidson, of Yalding, Kent, farmer, Zmprovements in 
threshing-machines. Application dated 20th September ; provisional 
protection, 4th October. 


Charles Perman, of Salisbury, Wilts, Zmprovements in machinery or 
apparatus for cultivating land. Application dated 20th Séptember ; 
provisional protection, 18th October ; notice, 22nd October. 


Henry Brinsmead, of Ipswich, Improvements in apparatus for raising 
and stacking straw and other agricultural produce. Application dated 
23rd September ; provisional protection, 4th October. 


. Joseph Tessier, of No. 48, Rue St. Nicolas d’Antin, Paris, Invention 


of new means of saccharifying corn and cereal grasses. Application 
dated 26th September ; provisional protection, 15th November. 


. Denis Rérolle, of 4, South-street, Finsbury, An improved steam digging- 


machine. Application dated 2nd October; provisional protection, 
25th October. 


- John Lansley, of Brown Candover, Hants, Improvements in the con- 


struction of ploughs, drills, scarifiers, and such like implements; the said 
improvements relating to the mode of guiding or steering the same. 
Application dated 5th October; provisional protection, 8th November. 


. John Gilbert, of Old Kent-road, engineer, Improvements in endless rail- 


ways. Application dated 15th October ; provisional protection, 25th 
October. 


. Alfred Vincent Newton, patent agent, Chancery-lane, Improvements in 


construction of grain and grass harvesters. A communication from 
U.S. America. Application dated 16th October ; provisional protec- 
tion, 25th October. 


. Johu Goucher, of Worksop, Notts, Improvements in the beaters and 


drums used in thrashing-machines, Application dated 18th October ; 
provisional protection, 1st November. 
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William Colborne Cambridge, of Bristol,, Improvements in the construc- 
tion of harrows. Application dated 19th October; provisional pro- 
tection, lst November; notice, 5th November; patent sealed 10th 
December. 


N. D. P. Maillard, of Dublin, Improvements in ploughs. Application 
dated 21st October; provisional protection, Ist November. 


. John Chaplin Willsher, of Petches, Finchinefield, Essex, farmer, Jm- 


provements in the construction of combined thrashing and dressing 
machines. Application dated 7th October: provisional protection, 1st 
November. 


. Thomas Tidmarsh, of Dorking, Surrey, agriculturist, An improved arti- 


td manure. Application dated 9th October; provisional protection, 
25th October. 


. Abraham English, of Hatfield, Herts, Invention of reins or apparatus 


Jor preventing horses falling. Application dated 10th October ; pro- 
visional protection, 1st November. 


. Alfred V. Newton, patent agent, Chancery-lane, Improved machinery 


for dressing or cleaning wheat and other grain. A communication 
drom U.S. America. Application dated 12th October; provisional 
protection, 25th October ; notice, 10th December. 


Richard Archibald Brooman, of 166, Fleet-street, City of London, Jm- 
provements in reaping-machines. A communication from C. H. 
M’Cormick, of Chicago, U. 8. America, Application dated 22nd 
October. 


John William Wilson, of Barnsley, Yorkshire, timber-merchant, Jm- 
provements in machinery for digging and cultivating the soil, and in 
steam-engines for agricultural purposes. Application dated 28rd 
October ; provisional protection, 29th November. 


. Robert Andrew Boyd, of Southwark, Improvements in apparatus for 


singeing pigs. Application dated 24th October; provisional protec- 
tion, 8th November. 


. A. F. Yarrow, of Arundel-square, Barnsbury, and J. B. Hilditch, of 


Barnsbury Villas, both in Middlesex, Improvements in machinery 
used when ploughing, tilling, or cultivating land by steam-power. 
Application dated 2nd November; provisional protection, 15th 
November. 


. John Ashley, of Bath, LL.D., Improvements in apparatus for attaching 


horses to carriages. Application dated 4th November ; provisional 
protection, 22nd November. 


. Henry Gould Gibson, of Mark-lane, city of London, Improvements in 


apparatus for drying hops, malt, grain, &e., part of whichis appli- 
cable as a fan or blower. Application dated 7th November ; provi- 
sional protection, 22nd November. 


. Thomas Churchman Darby, of Little Waltham, Essex, farmer, Jnven- 


tion of hoeing growing crops and ploughing. Application dated 8th 
November. 


‘ 
. Samuel William Campain, of Deeping St. Nicholas, Lincolnshire, 


farmer, Improvements in apparatus for stacking straw and other 
produce. Application dated 9th November; provisional protection, 
22nd November. 
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2854. Thomas Procter, of Boston, millwright, Jmprovements in carriers o7 
stackers, or apparatus for facilitating the stacking of straw, hay, or 
agricultural produce. Application dated 13th November; provisional 
protection, 22nd November. 


2871. F. R. Hughes, of Borrowstounness, and T. Richardson, of Newcastle-on- 
Tyne, Improvements in treating certain natural saline compounds to 
Jit them for agricultural use, and in order to obtain potash and other 
salts. Application dated 14th November; provisional protection, 
6th December. 


2876. James Spratt, of Camden Town, Jmprovements in the preparation of 
food for hogs, dogs, cats, and poultry, and in apparatus for the same. 
Application dated 15th November; provisional protection, 29th 
November. 


2884, Matthew Gibson, of St. Andrew’s Works, Newcastle-on-Tyne, Improve- 
ments in reaping and mowing machines. Application dated 16th 
November ; provisional protection, 29th November. 


2948. William Bray, of Deptford, engineer, An émproved locomotive apparatus 
particularly adapted to agricultural purposes. Application dated 
23rd November; provisional protection, 6th December. 


2957. William Burgess, of Newgate-street, city of London, Jmprovements in 
reaping and mowing machines. Application dated 25th November ; 
provisional protection, 13th December. 


2961. Alfred Vincent Newton, patent agent, Chancery-lane, An improved 
method of removing and preventing the formation of calcareous and 
saline deposits in stewm-boilers. A communication by Lewis Baird, 
of Cambridge, Massachusetts, U.S. Application dated 25th November, 
provisional protection, 13th December. 

2989. Alfred Vincent Newton, patent agent, Chancery-lane, Improvements in 
mowing and reaping machinery. A communication by Wm. Van 
Anden, of New York, U.S. Application dated 27th November. 
provisional protection, 18th December. 


8019. John Cooper, of Ipswich, and Charles Garrood, of Penge, Surrey, Jm- 
provements in cultivators, horse-hoes, horse-rakes, and harrows. Appli- 
cation dated 30th of November. 


3035. Wm. E. Gedge (Gedge and Son, patent agents), Improvements in the 
manufacture of nosebags, &c., in apparatus connected with such manu- 
facture. Application dated 4th December; provisional protection, 
27th December. 


8039. James Edward Boyd, of Lewisham, Kent, Improvements in scythes, 
scythe-handles, and apparatus for connecting the same. Application 
dated 4th December; provisional protection, 27th December, 


3045. Abraham Pullan, of New Cross; Surrey, and William Lake, of the same 
place, Improvements in traction and other engines, and in wheels for 
ditto and other carriages, and in giving motion to ploughs, Applica- 
tion dated 4th December. 


3047. Allen Thomas Carr, of Soho, Middlesex, Invention of the application of 
a material to the shoes on horses’ feet for the purpose of preventing them 
slipping. Application dated 5th December. 


3053. William Busby, of Newton-le-Willows, Yorkshire, Improvement in 
ploughs. Application dated Sth December; provisional protection, 
27th December. 
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William Smith, of Kettering, Northamptonshire, Improvements én the 
construction of horse-hoes. Application dated 6th December ; pro- 
visional protection, 27th December. 


James Howard, of Bedford, Improvement in the construction of hay- 
making-machines. Application dated 6th December; provisional 
protection, 20th December. 


Henry Tanner and William Procter, of Bristol, Zmprovements in the 
method of applying manure to growing crops, and also in the machinery 
or apparatus for the purpose. Application dated 11th December ; 
provisional protection, 20th December; notice, 3lst December. 


. Augustus Tonnar, of Eupen, Rhenish Prussia, Apparatus for drying 


and cleansing malt and other grain and seed intended for brewing, dis- 
tilling, and agricultural purposes. Application dated 12th December. 


. John Kelly, of Brook Lodge, County Roscommon, Improvements in the 


treatment of milk for the manufacture of butter, and apparatus for the 
same, Application dated 13th December. 


. Asmus Petersen, of Wittkiel, in Angeln, Schleswig, An improved system 


of drainage and irrigation for meadow and other land, Application 
dated 18th December. 


. James Bannehr, of Exeter, Improvements in apparatus for desiccating 


grain, seeds, &c. Application dated 18th December. 


. John Smith, Jun., of Coven, Staffordshire, Improvements in thrashing- 


machines, and in mills for grinding, and in raising or moving grain. 
Application dated 20th December. 


. John H. Johnson, of 47, Lincoln’s-inn-Fields, Improvements in appa- 


ratus for cleaning wheat and other grain. A communication by J. P. 
Fili, of Paris. Application dated 24th December. 


. Edward Ede, of St. John’s-wood, Middlesex, Improvements in the con- 


struction of horse-shoes. Application dated 24th December. 


242, Thomas Bright, of Carmarthen, Improvements in machinery for cutting 


hay, straw, &e. Application dated 27th December. 


4, Wrederick Tolhausen, civil engineer and patent agent, Paris, Jmprove- 


ments in machinery for reaping, gathering, and binding harvest-produce. 
Acommunication by P. Durand. Application dated 30th December. 
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MEMORANDA. 


Appress or Lerrers.—The Society’s office being situated in the postal district 
designated by the letter WW, members, in their correspondence with the 
Seeretary, are requested to subjoin that letter to the usual address. 


GENERAL MEETING in London, in December, 1862. 
GeneraL Meetine in London, May 22, 1863, at Twelve o’clock. 
MEETING at Worcester, 1863. 


Monruty Counciu (for transaction of business), at 12 o’clock on the first Wed- 
nesday in every month, excepting January, September, and October: open 
only to Members of Council and Governors of the Society. 


Weexty Counctu (for practical communications), at 12 o’clock on all Wednesdays 
in February, March, April, May, June, July, November, and December, ex- 
cepting the first Wednesday in each of those months, and during adjournment: 
open to all Members of the Society, who are particularly invited by the 
Council to avail themselves of this privilege. 


ADJOURNMENTS.—The Council adjourn over Easter, Passion, and Whitsun weeks, 
when those weeks do not include the first Wednesday of the month ; from the 
first Wednesday in August to the first Wednesday in November; and from the 
first Wednesday in December to the first Wednesday in February. 


Diseases of Cattle, Sheep, and Pigs.—Members have the privilege of applying to 
the Veterinary Committee of the Society ; and of sending animals to the Royal 
Veterinary College, on the same terms as if they were subscribers to the 
College.—(A statement of these privileges will be found in the present 
Appendix.) 


CuemicaL Anatysis.—The privileges of Chemical Analysis enjoyed by Members 
of the Society will be found stated in the Appendix of the present volume. 


Locat Curques.—Members are particularly requested not to forward Country 
Cheques for payment in London; but London Cheques, or Post-oflice 
Orders on Vere-street (payable to H. Harn Dare), in lieu of them. All 
Cheques are required to bear upon them a penny draft or receipt stamp, 
which must be cancelled in each case by the initials of the drawer. They 
may also conveniently transmit their Subscriptions to the Society, by re- 
questing their Country Bankers to pay (through their London Agents) the 
amount at the Society’s Office (No. 12, Hanover Square, London), between 
the hours of ten and four, when official receipts, signed by the Secretary, 
will be given for such payments. 


New Mempers.—Every candidate for admission into the Society must be pro- 
posed by a Member; the proposer to specify in writing the full name, usual 
place of residence, and post-town, of the candidate, either at a Council meet- 
ing, or by letter addressed to the Secretary. 


Packets By Post.—Packets not exceeding two feet in length, width, or depth, 
consisting of written or printed matter (but not containing letters sealed or 
open), if sent without envelopes, or enclosed in envelopes open at each end, 
may be forwarded by the inland post, if stamped, at the following rates :— 

For a packet not exceeding 4 ounces (or quarterofapound) . . . 1 penny 


Of oF Ge 8, (or half a pound) «© ‘ass, fp 2spenees 
iy Fo “y LGua pee (on.one: pound)" ..) ‘ey fects, Aue 
a oy 4 24 ~,, (orone pound andahalf) . . 6 ,, 
$5 e s SAM COLUONPOUNGS)) 6) “jlo ceh NaEGEN igs 


[And so on in the proportion of 8 ounces for each additional 2d.) 


*,* Members may obtain on application tothe Secretary copies of an Abstract of the Charter’ 
and Bye-Laws, of a Statement of the General Objects, &c., of the Society, of Chemical 
and Veterinary Privileges, and of other printed papers connected with special depart- 
ments of the Society’s business. 


Ropal Agricultural Society of England. 


GENERAL MEETING, 
12, Hanover Squarz, TuurspAy, May 22, 1862. 


REPORT OF THE COUNCIL. 


SrnceE the last General Meeting in December, the Council have 
had to deplore the loss of their President, His Royal Highness 
the Prince Consort; and, in order to mark their sense of this 
calamity, they thought it right to present, through the Secretary 
of State for the Home Department, an address of condolence to 
Her Majesty the Queen, who has been graciously pleased to 
accept the same, and to present the Society with a portrait of 
His Royal Highness, for which the humble and_ grateful 
acknowledgments of the Council have been tendered through 
the President. 

The Council have thought it a fitting mark of respect to the 
memory of their late President to contribute the sum of 1007. 
towards the National Memorial Fund, now in collection, in 
testimony of the invaluable services rendered by His Royal 
Highness to the cause of agriculture. 

The place named in the last half-yearly Report as fixed for 
the Country Meeting, to be held in accordance with the pro- 
visions of the Royal Charter, has been changed from Windsor 
to Richmond, in Surrey, and will be held on Saturday, 5th 
July, at 12 o'clock. 

During the past five months 3 Governors and 54 Members 
have died; and the names of 102 Members have been removed 
from the list by retirement, or otherwise; while 4 Governors 
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and 259 Members have been elected, so that the Society now 
consists of— 
83 Life Governors, 
97 Annual Governors, 
1151 Life Members, 
3475 Annual Members, and 
17 Honorary Members, 


making a total of 4823, being an increase of 104 names on 
the list. 

The Council have elected the Right Hon. Lord Portman 
President of the Society; Mr. Fisher Hobbs a Vice-President, 
in the room of the late Earl of Yarborough; and the Right Hon. 
the Earl of Stradbroke a Member of Council, in the room of the 
Earl of Powis, elected a Trustee. 

The half-yearly statement of accounts, to the 31st December, 
1861, has been examined and approved by the auditors and 
accountants of the Society. The funded capital stands at 
17,4882. 17s. 10d. stock in the New Three per Cents. ; and the 
current cash balance in the hands of the bankers on the Ist 
instant was 4298/. 19s. 

Papers have been read, at the Weekly Meetings, of much 
interest to the agricultural community—First, on the Agricul- 
ture of Russia, communicated by the Imperial Society of 
Agriculture of Moscow ; second, on Cattle Condiments, by 
Mr. Beale Browne; third, on Steam Boiler Explosions, by 
Mr. Holland, M.P.; fourth, on the Growth of Mangold Wurzel ; 
fifth, on Preparing, Mixing, and Cooking Food for Cattle, by 
Mr. Frere; and sixth, on the Present State of Agriculture in 
Algeria, by Mr. Caird, M.P. A lecture has been delivered by 
Professor Voelcker on Milk. 

The dissemination of the information thus given, by means of 
the public press, has been attended with much benefit. 

Professor Simonds’ Report on Rot in Sheep has been pub- 
lished in the form of a pamphlet, and may now be purchased of 
Mr. Murray. It will be inserted in the next number of the 
¢ Journal.’ 

The space applied for by the exhibitors of implements having 
much exceeded the area allotted to that department, it has been 
found necessary to exclude many articles which have of late 
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years been exhibited in the Society’s Show-Yard, but which had 
no immediate connection with the purposes of agriculture. 

The number of stock entered for competition in almost every 
class in which prizes have been offered leads the Council to 
anticipate a very important Show. 

It has been determined to erect strong weather-proof horse- 
boxes, for all the entire horses, in a distinct portion of the Yard, 
where, at stated periods, they will be led out for exhibition. 

The arrangements for giving the Metropolitan Meeting an 
International character have been much advanced by the assist- 
ance received from Her Majesty’s Secretary of State for Foreign 
Affairs, in communicating with the Ministers of Agriculture in 
foreign countries ; and the Council cannot do less than recognise 
in this public manner his Lordship’s cordial co-operation with 
the objects of the Society. 

In compliance with the very generally expressed wish of the 
Members, the Council have directed a programme of the arrange- 
ments connected with the Meeting at Battersea Park to be 
forwarded to every Member of the Society, who will thus be 
duly informed of the subjects of interest during the Show. 

The collection of wool exhibited by the Society in Class IV. 
in the International Exhibition will be found to contain specimen 
fleeces of nearly all the breeds of sheep and their crosses in the 
United Kingdom, while the various uses to which they are 
applied by the manufacturer are exemplified in smaller cases. 
The Council have to thank numerous contributors for the liberal 
support and assistance received in making this collection. 

The Council have decided, subject to the usual conditions, to 
hold the Society’s Country Meeting next year at Worcester. 


By Order of the Council, 
H. Harz Dares, Secretary. 
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ROYAL AGRICULTURAL 


Dr. HALF-YEARLY CasH AccouNT 
To Balance in hand, 1st Salas’ 1861 :— fe use ad eS, es 
Bankers .. .. se tilc, Rate SHE 27229 13 98 
MS AUQUET NGG 50 ee ad, Guy!) Obl. ote Oa), ac 9 3 2 
—— 2,238 16 10 
To Income, viz. :— 
MividendlanisStocks sa) chutes ec culemena-meute: 252 911 
Subscriptions :— £. ae 
Governors’ Annual she foe home BO: 
Members’ Life-Compositions .. 179 0 O 
Members’ Annual ay SG. Weew Si ae 
iol is) 2 
Journal :— 
Lord Powis’s Prize at cis, seen BO) 2080 
Advertisements seri) ssn uusien lets S16) 6 
Sales (1 year) Jeb) cepp eat ery Re OM 
———_— 323: 138. 5 


To Country Memes — 


Leeds e: Temuciite “el suai acta Sete o nocatlil O66 Onis mene 
__ So eee 


£14,577 2 11 


(Signed) A. N. HOOD, Chairman of Finance Committee. 
A. H. VERNON. 
QUILTER, BALL, JAY, & Co., Accountants. 


BALANCE-SHEET, 
r | 
To Capital :— LIABILL iris, £. CCB Mesa ue 
Surplus, 30th June, 1861 .. . . «- | 16,674 15 10 | 
Less Surplus of Expenditure over Income during 
the Half-year, viz :— eS. casds ‘ 
Bxpenditure) .- sa) seeen eee eo Om 
[Income |.., =. sc Ser O Sen 2 nom) 
ee ee ee 
—— 16,081 9 6 
To Balance at Credit of Leeds Meeting .. .. .. | ae ws 4,551 8 


| 
| 
Per 
| 


£20,632 11 2 


SOCIETY OF ENGLAND. 


From Ist Juty To 31st December, 1861. Cr. 
By Expenditure :— Gs yak Bop bbe Cl see 8s e 
Establishment— 
Official Salaries and Wages on 8276) 0 
House Expenses, Rent, Taxes, &e. 485 4 3 
—— 812 10 3 
Journal :— 
Printing : eee 28Ged (O 
Stitching (2 Numbers) Ws Gm Sno 
Delivery, Advertising, &c. Rremeit4ade 16: Lr 
Erie Essayss. an ee «2. oe 180 0) 01) 
Other Conimbutions cee gee 68eL On| 
Mditor'siSalary, 66 <u =<) sees. 4250) (0) (0 
——  fbade 5k 
Chemical : — 
Consulting Chemist’s Salary .. .. .. « 150 0 0 
Veterinary :— 
Grant to Royal Meas cea oe 100 0 O 
Investigations .. ey ty (a) 
es 113 1 O 
hostage and Warriape! ss sc. ss) wea se ne LG) G3) 9 
Advertisements Ei stias Oe deP vita) azn» bes a 4 9 
Sundries .... Roma 613 9 
Subscriptions returned (paid it in error) Not “or ZO) 50 
ae 2,275 18 10 
By Investment— 
Purchase of Stock, New 3 per Cents... .. .. cere 3,000 0 O 
By Country Meetings— | 
(CAmGEN OWA 2 Joo) Bite ice cules (ih weeenn were iby Grea 
Leeds :— 
Stock Prizes nits ie menkieceeles 70 sO), OM 
Implement Prizes aeaneese) 469100 
OthersPayments|;. <. .. .. 5,216 4 0) | 
—. 7,465 4 0, 
— | 7,466. 9 O 
| fo ee 
Total Payments crs nee } "2742 7 10 
By Balance in hand :— 
Pee aNKersee ene a ess ok | od Ge: sen | *LSS27 US ey 
DCCLCMLY Sie Ss ts, ei pic. Becks une cet Se 615 6 | 
——————_ 1,834 15 1 
|£14,577 2 11 


Examined, audited, and found correct, this 16th day of May, 1862. 


(Signed) WILLIAM ASTBURY. 
HENRY CORBET. 


3lst DecemMBER, 1861. 


rg ee Suman ea SoC 

By Cashin hand .. Ae Shae 1,834 15 1 

By New 3 per cent. Stock 17, 4881. 17s. 10d. cost .. ot gas 16,797 16 1 
By Books and Furniture, Society’s House, Hanover 

| Square soe os ee Le ce < ee 


Mem.—The above Assets are exclusive of the 
amount recoverable in respect of Subscriptions 
in arrear 3lst December, 1861, which at that 
date amounted to 7161. 


£20,632 11 2 
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SHOW IN BATTERSEA PARK, LONDON, 


JUNE, 1862. 


STEWARDS OF THE YARD. 


Stewards of Live Stock. 


Hon. W. Cavennpisu, M.P, 


THomas PatIn. 
RicHARD Minwarp. 


| 


Steward of Foreign Live Stock. 
W. Fisoer Hosss. 


Hon. Assistant Steward of Foreign 


Live Stock. 
M. pe La TREHONNAIS. 


Stewards of Implements. 


Lorp LricH. 


Hoy. Augustus VERNON. 


| 


WiuuraAm Torr. 
CHANDOos WREN Hoskyns. 


Honorary Director of the Show. 
B. T. BranprETH GIbes. 


Short-horns (Male), 
W. Carte, 
F, Fower, 
W. TINDALL. 


Short-horns (Female). 
T, ParkINsoN, 


J. GAMBLE. 
W. F. D. Dickinson. 
Herefords. 


E. L. Franxuiy, 
R. Moaeriper, 
S. BLoxsiper. 


Devon and Sussex. 

R. B. Warren, 
H. W. Keary, 
S. Umpers. 

‘All other Breeds. 
A. DENMAN, 
R. Smiry, 
J. E. JONES, 


Cou. Le Coutrnur, additional 
Judge of Channel | Island 


Entries. 


Thorough-bred Horses and Hunters. 


Lorp TREDEGAR, 
CoLONEL Corton, 
CaprTaIn WHITE. 


Carriage Horses, Roadsters, and Ponies. 


H. THURNALL, 
R. 8. Waters, 
J. HE. WELBY. 


JUDGES. 


| 


Agricultural Horses (Suffolk). | 


E. GREEN, 
W.S. Arxkinson, 
W. C. SPooner. 


Other Agricultural Horses: 
James Boor, 
J. H. Buanp, 
J. H. Woop. 


Leicesters. 
G. LEIGHTON, 
J. W. Many, 
R. Woops. 


Lincolns, and other Long-wools. 
H. Brrvon, 
L. Borman, 
B. NicHonson. 


Cotswolds. 
J. Marrior, 
W. 5S. STEVENS. 
Southdowns. 
EK. TRuMPER, 
G. Harpixe, 
8. Prep. 
Shropshire Downs. 
G. CuRETON, 
J. RAWLENCE, 
H. Fooxes. 


Hampshire Downs and Skort-wools. 


K. Lirrie, 

K. P. Squarry, 

J. BLUNDELL. 

Judge for Mountain Sheep, 
J. Parrmrson. 

Oxfordshires, 

E. Rucx, 

T. Harris, 

C. W. THACKER. 

Pigs. 

Magor H. 8. M‘Crryrock. 
J.S. TURNER. 
J. Woo.Lr, 


( xiii) 


5 O-T.C HH 7J-U.D GES, 


‘Polled Cattlé. » | Clydesdale Horses. 
J. GRAHAM, A. RENWICK, 
H. Warson, R. FInpuay. 


W. SMIvrH. 


Highland Cattle. 
R. 'D. CAMPBELL, 
J. MACFARLANE. 


Black-Faced Sheep. 
J. MACFARLANE. 
R, PavrEeRson. 


Ayrshire Cattle. Cheviot Sheep. 
P. G. Baryzs, R. PareErson, 
R. Gurariz, W. AITCHISON. 
J. Murpocs. | 


FOREIGN JUDGES. 


French Cattle. | Dutch Cattle. 
M. Sr. Marin, | M. Sr. Marie. 
Sr E. Kerrison, Bart. Sir E, Kerrison, Barr., 
French Sheep. Swiss Cattle. 
= M. GremscH, 
M. Lr Four, | M. Karen, 
Epwarp Pore. Sm A. K. Macponatp, Barr. 
French Horses and French Pigs. Saxony Sheep. 
Baron BInuine, M. K. A. Rittner. 
Sir E. Kerrison, Barr. Epwarp Porr, 
Veterinary-Inspectors. | Consulting-Engineer, 
PRoressorR SIMONDS, CHARLES Epwarps Amos, 
PROFESSOR SPOONER. (Firm of Easroy, Amos and Sons). 


(Royal Veterinary College.) 


X1V Award of Live-Stock Prizes at Battersea. 


AWARD OF PRIZES. 


—_+s—_—_ 


Norr.—The Judges are instructed to give in a Reserved Number to 
one animal in each Class, viz., the animal which would in their 
opinion possess sufficient merit for the Prize, in case an animal to 
which a Prize is awarded should subsequently become disqualified. 


CATTLE. 
Short-horn Bulls. 


Joun Woop, Stanwick Park, Darlington: First Prize, 30/., for his 8 years 
83 months and 4 days-old ‘“‘ Lord Adolphus,’ white; bred by himself; 
sire, ‘‘ Cardigan ” (12,556); dam, ‘“‘ Lady Annabella.” 

JamMrs Haucutron Laneston, M.P., Sarsden House, Chipping Norton, Oxon: 
Second Prize, 15/., for his 3 years 7 months and 22 days-old “ Lord 
of the Harem ” (16,430), roan; bred by Mr. Housman, Lime Bank, Lan- 
caster; sire, “‘ Duke of Buckingham ” (14,428); dam, ‘* Gulnare.” 

Witt1am Hosken anv Son, Loggans Mill, Hayle, Cornwall: Third Prize, 
5l., for their 4 years 5 months and 6 days-old “ Prince Frederick” 
(16,784), roan; bred by Mr. Langston, M.P.; sire, ‘‘ Gloster’s Grand 
Duke” (12,949) ; dam, ‘‘ Champion.” 

JAMES Dickinson, Balcony Farm, Upholland, Wigan, Lancaster: the Reserved 
Number, to his 8 years 6 months and 20 days-old “‘ Duke of Holland” 
(17,716), red and white; bred by himself; sire, “‘ Pope’s Eye” (15,071); 
dam, ‘‘ Amelia.” 

Wittram Srireuine, M.P., Keir, Dunblane, Perth: First Prize, 300., for his 
2 years 5 months and 1 week-old “ Forth,” roan; bred by himself; sire, 
“ Florist ” (16,064) ; dam, ‘‘ Anna Rose.” 

Henry Amster, Watkinson Hall, Halifax, Yorkshire: Second Prize, 157., for 
for his 2 years 5 months and 26 days-old ‘‘Gamester,” white ; bred by 
H. W. Ripley, Lightcliffe, Halifax ; sire, “‘ Prince Talleyrand ” (16,765) ; 
dam, ‘‘ Griselda.” 

ArtTuur JAMES BaLrour, Whittingham, Prestonkirk, Haddingtonshire: Third 
Prize, 5/., for his 2 years and 44 months-old “ Great Seal,” red ; bred by 
©. Smith and Co., Hillhead, Nairn, Inverness ; sire, “ Lord Privy Seal” 
(16,444) ; dam, “ Jenny Groat.” 

THe Duke or Montrose, Buchanan, Glassow: the Reserved Number, to his 
2 years 11 months and 1-week-old “* Victor Royal,” red ; bred by himself ; 
sire, “‘ Victor Emmanuel” (15,460); dam, ‘Victoria 27th.” 

Srrewart Marsoripanxs, Bushey Grove, Watford, Herts: First Prize, 25/., 
for his 1 year and 6 months-old “* Whipper-in ” (19,139), roan; bred by 
himself; sire, “Cock of the Walk” (15,782); dam, “ Annie.” 

LIEUTENANT-CoLONEL TowneLEy, Towneley Park, Burnley, Lancashire: 
Second Prize, 15/., for his 1 year 8 months and 25 days-old “ Royal 
Butterfly 10th,” red and white; bred by himself; sire, “‘ Royal Butter- 
fly ;’ dam, ‘* Parade.” 


Award of Live-Stock Prizes at Battersea. XV 


Henry Ampier: Third Prize, 5/., for his 1 year 8 months and 2 days-old 
“ Windsor Augustus,” roan; bred by William Carr, of Stackhouse, 
Settle, Yorkshire ; sire, “ Windsor” (14,013); dam, “ Lady Flora.” 

Henry Amster: the Reserved Number, to his 1 year 10 months and 18 days- 
old “ Rifle Prince,” roan ;. bred by himself; sire, “ Prince Talleyrand” 
(16,765) ; dam, “ Actress.” 

Jonas Wess, Babraham, Cambridge: the Gotp Mepat, and First Prize, 15/., 
for his 10 months and 18 days-old “First Fruit,’ white; bred by 
himself; sire, ‘“‘ Englishman;’’ dam, “ Welfare.” 

Tromas Epwarp PAwtett, Beeston, Sandy, Beds: Second Prize, 10/., for his 
11 months and 19 days-old “ Hopewell,” roan; bred by himself; sire, 
“Sheet Anchor ” (18,820) ; dam, “ May Dew.” 

JosrPH Roxinson, Clifton Pastures, Newport Pagnell, Bucks: Third Prize, 
5/., for his 9 months and 27 days-old “ Jericho,” rich roan; bred by 
himself; sire, ‘‘ Hayman” (16,245); dam, “ Jenny Cambridge.” 

JOSEPH RoBINsow : the Reserved Number, to his 9 months and 20 days-old 
“ Composite,” red; bred by himself; sire, “Duke of Leinster” (17,724) ; 
dam, “‘ Graceful.” 


Short-Horn Cows and Heifers, 


Ricwarp Booru, Warlaby, Northallerton, Yorkshire: the Gorp Mrpat, and 
First Prize, 20/., for his 3 years 7 months and 25 days-old ‘* Queen of the 
Ocean,” red and ‘white ; bred by himself; sire, “‘ Crown Prince ” (10,087) ; 
dam, « Red Rose.” 

Lapy Picot, Branches Park, Newmarket, Suffolk: Second Prize, 10/., for her 
8 years 5 months and 26 days-old “ Pride of Southwick,” light roan, 
in-calf; bred by Mr. Stewart, of Southwick, Dumfries ; sire, “‘ Mac Turk ” 
(14,872); dam, “ Vanity.” 

Jonas Wess: Third Prize, 5/., for his 3 years 5 months and 13 days-old 
“Lady Elizabeth Yorke,” roan; bred by himself; sire, “ Thorndale” 
(17,123) ; dam, “ Countess of Hardwick.” 

Henry AMBLER: the Reserved Number, to his 4 years 1 month and 12 days- 
old * Wood Rose,” dark roan, in- milk ; bred by himself; sire, ‘‘ Heart of 
Oak ” (14,683) ; dam, “Woodbine.” 

Tue Duke or Montrose : First Prize, 15/., for his 2 years and 2 months-old, 
“ May Morn,” white, in-calf ; bred by himself ; sire, “ Victor Emmanuel” 
(15,460) ; dam, He New-Vear’s Morn.” 

Joun Lane, Barton Mills, Cirencester, Gloucestershire: Second Prize, 10/., for 

* his 2 years 4 months and 8 days-old “‘ Maid of Athens,” white, in-calf: 
bred by himself; sire, “Sir Richard” (15,298) dam, ‘“* Miss Bloomer.” 

Lorp Frversaam, Duncombe Park, Helmsley, Yorkshire: Third Prize, 57., for 
his 2 years 7 months and 24 days-old “Cecilia,” roan, in-calf; bred by 
himself; sire, “ Charming Lad;” dam, “‘ Choice.” 

James Dovueuas, Athelstaneford Farm, Drem, Haddingtonshire: the Reserved 
Number, to his 2 years 2 months and 2 days-old, “ Queen of Athelstane,” 
red, in- calf ; bred by himself; sire, “Sir James the Rose” (15,290) ; dam, 
= Playful. a 

Ricuarp Boot: First Prize, 15l., for his 1 year 5 months and 3 weeks-old 

“Queen of the May 2nd,” roan; bred by himself; sire, “ Windsor” 
(14,013), or “ Sir Samuel » Gs; 30! 2); dam, “ Queen of the Vale.” 

LIEUTENANT-CoLoneL TowNELEY: Second Pind 107., for his 1 year 11 
months and 2 days-old “ Frederick’s Faithful,” roan ; bred by himself ; 
sire, “ Frederick; dam, “ Vestris 3rd.” 
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Lorp Feversuam: Third Prize, 5/7., for his 1 year 6 months and 25 days-old 
“ Barefoot,” red; bred by himself; sire, “‘ Chanticleer ;” dam, “ Ballad-. 
singer.” 

Tuomas ATHERTON, Chapel House, Speke, Garston, Lancashire: the Reserved 
Number, to his 1 year 10 months and 2 weeks-old Lady Barrington 
6th,” red ; bred by himself; sire, “2nd Duke of Cambridge ” (12, 743) ; 
dam, ‘ ‘Lady Barrington 4th.” 

J. R. Mippriesroven, South Milford, Yorkshire: First Prize, 15/.. for his 
11 months and 6 days-old “ Lady,” roan; bred by himself; sire, ‘‘ Lord 
Clyde ;” dam, “‘ Royal Daisy.” 

James Douenas: Second Prize, 10/., for his 11 months and 25 days-old 
“Pride of Athelstane,” red and white; bred by himself ; sire, “‘ Sir James 
the Rose ” (15,290) ; ‘dam, “ Lady of ‘Athelstane.” 


JOSEPH RoBINson : Third Prize, 5/., for his 8 months and 27 days-old “ Claret 
Cup,” roan ; bred by himself; sire, “Duke of Leinster” (17,724); dam, 
“ Claret.” 

Lapy Picor: the Reserved Number, to her 10 months and 19 days-old 
“ Castianira,” light roan; bred by herself; sire, “‘ Lord of the Valley” 
(14,837); dam, “ Castariet.” 


Hereford Bulls, 


Tar Hon. Coronet Hoop, Cumberland Lodge, Windsor Park: First Prize, 
30/., for his 8 years 11 months and 18 days- -old “‘ Maximus” (1650), red 
and ‘white ; bred at His Royal Highness the Prince Consort’s Flemish 
Farm, Windsor ; sire, “‘ Brecon” (918) ; dam, ‘‘ Superb.” 

Tuomas Davis, Burlton Court, Hereford: Second Prize, 15/., for his 5 years 
9 months and 8 weeks-old “ Courtier,’” red; bred by Edward Price, of 
Court House, Pembridge, Herefordshire ; sire, ‘Goldfinder 2nd ;” dam, 
“ Lovely.” 

Joun Naytor, Leighton Hall, Welshpool, Montgomeryshire : Third Prize, 5/., 
for his 4 years and 11 months-old “Salisbury,” red, with white face ; 
bred by William Perry, of Cholstrey, Leominster, Herefordshire; sire, 
“Monkland 8rd”? (1018) ; dam, ‘‘ Pigeon” (198). 

CuarLEs VeveERS, Ivington Park, Leominster: the Reserved Number, to his 
3 years 11 months and 19 days-old ‘‘Stratagem 38rd,” red, with white 
face; bred by himself; sire, “ Croft” (937) ; dam, “ Pigeon.” 


RicuarD Hill, Golding Hall, Shrewsbury : the Gorp Mrpat, and First Prize, 
301., for his 2 years 10 months and 25 days-old “ Milton,” red, with 
white face; bred by himself; sire, ‘‘ Chanticleer ;” dam, ‘‘ Jenny Lind.” 

R. Harcourt Capper, the Nor thgate, Ross, Herefordshire : Second Prize, 15/., 
for his 2 years 11 months and 5 days-old “ Lord Wellington,” red, with 
white face; bred by William Perry, St. Oswald, Cholstrey, Leominster ; 
sire, ° Noble Boy ” (1887); dam, ‘‘ Silver 2nd.” 

Tuomas DuckHam, Baysham Court, Ross, Herefordshire : Third Prize, 5/.,' for 
his 2 years and 15 days-old é Victor,” red, with white face ; bred by 
himself; sire, “ Cronkhill ” (1558); dara, “Winfred.” - 

ee Rovers, Ivington Bury, Leominster: the Reserved Number, to his 

2 years 5 5 months and 24 days-old “‘ Sir Thomas,” red, with white face: 
bred by himself; sire, ‘ Sir Benjamin.” 

JAMES 'l'AYLOR, Stretford Court, Leominster: Virst Prize, 257., for his 1 year 
11 months and 11 days-old “ Unity,” red and white; bred by himself; 
sire, “ St. Oswall” (1378); dam, “ Strawberry 3rd.” 
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Joun Naynor: Second Prize, 15/., for his 1 year 11 months and 2 weeks-old 
“ Blondin,” red, with white face; bred by himself; sire, ‘ Admiral” 
(1481); dam, ‘ Delight.” C 

Wittram T'aytor, Showle Court, Ledbury, Hereford: ‘Third Prize, 5/., for his 
1 year 10 months and 2 weeks-old “ Tamberine,” red, with white face ; 
bred by Lord Bateman, of Shobdon Court, Leominster ; sire, “ Carlisle” 
(923); dam, “ Little Beauty.” 

Tromas Tuomas, St. Hilary, Cowbridge, Glamorganshire: the Reserved 
Number, to his 1 year and 6 months-old “ Victory,” red, with white face ; 
bred by himself; sire, “ Goldfinder 2nd ;” dam, “ Fair Maid.” 

Cuartres Vrvers: First Prize, 15/., for his 11 months and 15 days-old 
“ Battersea,” red, with white face; bred by himself; sire, ‘ Com 
Exchange ;” dam, “‘ Pigeon.” 

Pape Turner, The Leen, Pembridge, Leominster: Second Prize, 10/., for his 
11 months and 1 week-old “ Percy,” red, with white face; bred by 
himself; sire, “ Logic;” dam, “‘ Comely.” 

Witt1am Tuner, Adforton, Leintwardine, Herefordshire: Third Prize, 5J., for 
his 10 months and 10 days-old “ Adforton ;” bred by himseif; sire, “‘ The 
Grove” (1764) ; dam, “ Dainty.” 

Tuomas Rozerts: the Reserved Number, to his 11 months and 20 days-old 
“ Royal Butterfly,” red, with white face; bred by himself; sire, ‘ Master 
Butterfly ” (13813); dam, “ Duchess.” 


Hereford Cows and Heifers. 


Henry Coats, Sherborne, Dorset: the GotpD Mrpat, and First Prize, 20/., for 
his 6 years 5 months and 25 days-old “ Matchless,” red and white; bred 
by himself; sire, “‘ Young Protection ;” dam, “‘ Mystery.” 

GzorceE Pirt, Chadnor Court, Dilwyn, Leominster: Second Prize, 10/., for his 
6 years 4 months and 11 days-old “ Perfection,” red, with white face ; 
bred by himself; sire, “‘ Plunder” (1038); dam, “‘ Brandy.” 

R, Harcourt Capper, the Northgate, near Ross, Herefordshire: Third Prize, 
d/., for his 5 years 11 months and 20 days-old “ Ada,” red, with white 
face; bred by the late Lord Berwick, of Cronkhill, Shrewsbury ; sire, 
Attingham (911); dam, “ Silver.” 

Joun E. Hewer, Vern House, Hereford: the Reserved Number, to his 6 years 
11 months and 5 days-old “ Beauty,” red, with white face; bred by the 
late Lord Berwick; sire, “ Attingham ;” dam, “Silver.” 

James Marsu Reap, Elkstone, Cheltenham, Gloucestershire : First Prize, 15/., 
for his 2 years 8 months and 16 days-old “ Theora,”’ red, with white face, 
in-calf; bred by himself; sire, “‘ Sebastopol” (1881); dam, “ Cherry 7th.” 

Wuiu1am TupeeE: Second Prize, 10/., for his 2 years 9 months and 22 days-old 
“Butterfly,” red, with white face and mane, in-calf; bred by himself; 
sire, “The Doctor” (1083); dam, “ Red Rose.” 

Henry Rawiines Evans, Jun., Swanstone Court, Dilwyn, Leominster : Third 
Prize, 51., for his 2 years 10 months and 3 days-old “ Sylph,” red, with white 
face, in-calf ; bred by himself; sire, “ Rambler” (1046); dam, “Silk.” 

James Rea, Monaughty, Knighton, Radnorshire: the Reserved Number, to his 
2 years 10 months and 17 days-old “ Diana 2nd,” red, with white face 
and mane, in-calf; bred by himself; sire, “‘ Wellington” (1112); dam, 
“Diana.” . 

TuE Hon. Coronet Hoop: First Prize, 15/., for his 1 year 6 months and 19 
days-old “ Adela,” red and white, from the Flemish Farm, Windsor, bred by 
the late Lord Berwick ; sire, “ Will-o’the-Wisp ” (1454); dam, “ Agnes.” 
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JOUN Naynor: Second Prize, 10/., for his 1 year 10 months and 3 weeks-old 
“Heiress,” red, with white face; bred by the late Lord Berwick; sire, 
« Severn ” (1382); dam, “‘ Young ies 

THOMAS Tuomas: Third Prize, 5/., for his 1 year 5 months and 3 weeks-old 
“Laura,” red, with white face ; bred by himself; sire, “‘ Goldfinder 2nd ;” 
dam, “ Fancy.” 

Joun Wituiams: St. Mary’s, Kingsland, Leominster: the Reserved Number, 
to his 1 year 10 months and 11 days-old “ Duchess,” red, with white 
face; bred by himself; sire, “‘ Van Tromp ;” dam, “ Red Rose.” 

JouN Baupwiy, Luddington, Stratford-on-Avon, Warwickshire: First Prize 
15/., for his 8 months and 8 days-old “* Adelina,” red and white; bred by 
himself; sire, ‘“‘ Severn ;” dam, ‘‘ Agnes.” - 

James Marsn READ: Second Prize, 10/., for his 10 months and 24 days-old 
“Miss Southam,” red, with white face ; bred by himself; sire, “* Caliban ”’ 
(1163); dam, “‘ Cherry 7th.” 

WrntAmM Perry: St. Oswalds, Cholstrey, Leominster: Third Prize, 4/., for 
his 11 months and 22 days-old red and white; bred by himself; sire, 
“Lord Nelson ;” dam, “ Pretty Maid.” 

Eipmunp Waicut, Halston Hall, Oswestry, Salop: the Reserved Number, to 
his 11 months and 3 weeks-old ‘‘ Primrose,” red, with white face; bred 
by himself; sire, “‘ Hector;” dam, ‘‘ Winsome.” 


Devon Bulls. 


Jamus Davy, Flitton Barton, North Molton, Devonshire: the Goup Mepat, 
and First Prize, 30/., for his 3 years 1 month and 17 days-old “ Duke of 
Flitton,” red ; bred by himself; sire, ‘‘ Quartly’s Napoleon ;’ dam, “ Lady 
Bess.” 

SamuEL Pomeroy Newsery, Scruel Barton, Honiton, Devon: Second Prize. 
15/., for his 3 years 2 months and 5 days-old ‘‘ Bonaparte,” red; bred by 
himself; sire, “ Quartly’s Napoleon ;” dam, “ Lovely.” 

’. anp J. PatmeEr, Norton Stoke Clinsland, Callington, Cornwall: Third 
Prize, 5/., for his 3 years 6 months and 5 days-old “ Lord Cary,” brown ; 
bred by James Quartly, of Molland House, South Molton, Devon; sire, 
“« Napoleon ;” dam, “ Primrose.” 

Tur Hon. Coronet Hoop: the Reserved Number, to his 4 years 9 months 
and 18 days-old “Colonel,” red; bred at H.R.H. the Prince Consort’s 
Norfolk Farm, Windsor; sire, ‘‘ Zouave” (556); dam, “ Rosa.” 

Water Farruine, Stowey Court, Bridgewater, Somerset: First Prize, 30/., 
for his 2 years 7 months and 2 weeks-old “ Viscount,” red; bred by 
himself; sire, “‘ Sir Peregrine ;” dam, “‘ Molly.” 

Joux Boptry, Stockley Pomeroy, Crediton, Devon: Second Prize, 15/., 
for his 2 years 7 months and 1 week-old “ Champion,” red; bred by Mr. 
James Quartly ; sire, “‘ Napoleon” (259); dam, “ Dolly Varden” (142). 

Win11am Herserr Woprnouse, Woolmers Park, Hertfordshire: Third 
Prize, 5/., for his 2 years 6 "months and 19 days-old ue Zemindar,” red; 
bred by William Hole, Hannaford, Barnstaple, Devon; sire, “ Zeluco” 
(554); dam “ Juno” (1423). 

James Davy: the Reserved Number, for his 2 years and 2 weeks-old “ Gari- 
baldi,” red ; bred by himself ; sire, “‘ Palmerston ;” dam, “ Kclipse.” 

Tur Hon. Coronet Hoop: First eae 25/., for his 1 year 7 months and 18 
days-old ‘Crown Prince,” red ; bred at H.R.H. the Bias Consort’s 
Norfolk Farm, Windsor ; sire, "« Napoleon” (259); dam, “Peace and 
Plenty ” (935). 
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James Merson, Brinsworthy, North Molton, Devon: Second Prize, 15/., for 
his 1 year 7 months and 18 days-old “ Fusileer,” red ;_ bred by William 
Hole; sire, “‘ Comet ;”” dam, “ Laura” (256). 

Water Farruine: Third Prize, 5/., for his 1 year and 6 months-old, red ; 
bred by himself; sire, “‘ Sir Peregrine ;” dam, “ Picture.” 

Tm Hoy. Coronet Hoop: First Prize, 15/., for his 10 months and 28 days- 
old “ Prince Alfred,’ red; bred at H.R.H. the Prince Consort’s Norfolk 
Farm, Windsor; sire, ‘ Colonel ” (887); dam, “ Fancy ” (703). 

GrorGEe TurNER, Beacon Downes, Exeter, Devon: Second Prize, 10/., for his 
6 months and 3 weeks-old, red; bred by himself; sire, “The Little 
Known ;”’ dam, “‘ Bountiful.” 


GEORGE TurRNER: Third Prize, 5/., for his 6 months and 10 days-old, red ; 
bred by himself; sire, “The Little Known ;” dam, “ Piccolomini.” 

Watrer Farruine: the Reserved Number, to his 6 months and 2 days-old, 
red ; bred by himself; sire, “ Sir Peregrine ;” dam, ‘ Cherry.” 


Devon Cows and Heifers, 


James Davy: the Gotp Mupat and First Prize, 20/., for his 6 years 1 month 
and 11 days-old “Temptress,” red, in-calf and in-milk; bred by him- 
self; sire, “ Davy’s Napoleon ;” dam, “ Pink.” 

GurorGE TuRNER: Second Prize, 10/., for his 7 years 5 months and 2 weeks- 
old “ Piccolomini,” red; bred by himself; sire, “Duke of Devon;” dam, 
“ Mayflower.” 

Joun Azartau Smita, Bradford Peverill, Dorchester: Third Prize, 5/., for his 
3 years 7 months and 4 days-old “ Rachel,” red; bred by Lord Portman, 
Bryanston House, Blandford, Dorset; sire, “ Palmerston” (476); dam, 
“ Rachel.” - 

Grorcre Turner: the Reserved Number, to his 5 years 7 months and 3 
days-old “ Vaudine,” red; bred by himself; sire, “‘ Palmerston ;” dam, 
“ Wallflower.” 

Wrtt1am Pavitt, Piddletown, Dorchester: First Prize, 15/., for his 2 years 
9 months and 23 days-old “ Young Hebe,” red, in-calf; bred by Lord 
Portman ; sire, “ Davy’s Napoleon 8rd” (464) ; dam, “‘ Hebe ” (220). 

James Mrrson: Second Prize, 10/., for his 2 years 11 months and 11 days- 
old “ Profit,” red, in-calf; bred by himself; sire, “ Prince of Wales ;” 
dam, “ Young Cherry.” 

James Merson: Third Prize, 5/., for his 2 years 10 months and 8 days-old 
“Favourite,” light red, in-calf; bred by himself; sire, “ Prince of 
Wales ;” dam, “ Young Pink.” 

Wit11am Pavitt, the Reserved Number, to his 2 years 8 months and 29 days- 
old “Young Goldcup,” red, in-calf; bred by Lord Portman; sire, 
“ Palmerston ” (476); dam, “ Goldcup.” 

James Davy: First Prize, 15/., for his 6 months and 1 week-old, “ Lady 
Fortune,” red; bred by himself; sire, “ Prince Alfred;” dam, 
“ Symmetry.” 

Sir Atexanper Actanp Hoop, St. Audries, Bridgwater, Somerset : Second 
Prize, 10/., for his 7 months and 19 days-old, dark red; bred by himself; 
sire, “Sir Peregrine ;” dam, “ Daisy.” 

Sm ALexanpEr AcitAnD Hoop: Third Prize, 5/., for his 8 months and 11 


days-old, dark red; bred by himself; sire, “ Sir Peregrine ;” dam, 
“© Queen,” 
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Grorce Turner: the Reserved Number, to his 6 months and 8 days-old 
“ Lurline,” red; bred by himself; sire, “The Little Known; dam, 
“ Vaudine.” 

James Davy: First Prize, 15/., for his 1 year 6 months and 2 weeks-old 
““ Princess Alice,” red; bred by himself; sire, “ Duke of Flitton;” dam, 
“ Princess of Prussia.” 

James Davy: Second Prize, 10/., for his 1 year and 1 month-old ‘‘ Young 
Empress,” red; bred by himself; sire, ‘Prince Alfred ;” dam, 
“« Empress.” 

James Merson: Third Prize, 5/., for his 1 year 8 months and 5 days-old 
“ Beauty,” red; bred by himself; sire, ‘ Davy’s Napoleon 8rd;” dam, 
“ Lovely.” 

Wiu1am Hotz, Hannaford, Barnstaple, Devon: the Reserved Nwmber, to 
his 1 year 8 months and 11 days-old, “Isis,” red; bred by himself; sire, 
“Comet ;” dam, “ Io” (1409). 


Sussex Bulls. 


Wiiiam Bortine, Westmeston Place, Hurstpierpoint, Sussex: First Prize, 
15/., for his 4 years and 8 days-old “‘ Midsummer,” red ; bred by him- 
self; sire, “ Viceroy ;” dam, “ Myrtle 6th.” 

Groreu JENNER, Parsonage House, Udimore, Rye, Sussex: Second Prize, 5/., 
for his 4 years 6 months and 2 days-old “Challenger,” red; bred by 
Henry Noakes, of Benden Farm, Mayfield, Sussex ; dam, ‘“‘ Old Beauty.” 

Witi1am Borrine: the Reserved Number, to his 5 years 3 months and 20 
days-old “ Baron,” red; bred by himself; sire, ‘‘ Myrtle;” dam, “Old 
Beauty.” 

JouN and ALFRED HEAsMAN, Angmering, Arundel, Sussex: First Prize, 102., 
for their 1 year 6 months and 1 week-old, “The Duke,” red; bred by 
themselves ; sire, “ Marquis” (16); dam, “‘ Buttercup” (297). 

Wr11am Marsuatt, Bolney Place, Cuckfield, Sussex: Second Prize, 5/., for 
his 2 years 6 months and 24 days-old, “ Prince Alfred ;’ bred by W. 
Tollands, Buckshaw, Lindfield, Sussex. 

Epwarp Caner, Berwick Court, Lewes, Sussex: the Reserved Number, to 
his 1 year 5 months and 5 days-old “ Prime Minister,’ brown; bred by 
himself ; sire, “ Southwestern” (43) ; dam, “ Pera” (84). 


Sussex Cows and Heifers, 


RicHarp Woopman, Glynde, Lewes, Sussex: First Prize, 10/., for his about 
9 years-old, red; bred by Thomas Jenner, of Ripe, Hurst Green, Sussex. 

TILDEN Smit, Knelle, Beckley, Staplehurst, Sussex: Second Prize, 5/., for 
his 38 years 6 months and 5 days-old ‘“ Beauty ;” bred by himself; sire, 
“ Knell Bull.” 
Grorae JENNER: the Leserved Number, to his 5 years and 5 months-old 
“ Tank,” red; bred by himself; sire, Mr. Stonham’s bull “ Beckley.” 
JouN and ALFRED Heasman: First Prize, 10/., for their 2 years 5 months 
and 2 weeks-old ‘“ Lily,” red, in-calf; bred by themselves; sire, 
“ Marquis ” (16); dam, ‘‘ Snowdrop” (265). 

GxorGE JENNER: Second Prize, 5/., for his 2 years 5 months and 17 days-old 

_ “Bishopp,” red, in-calf; bred by himself; sire, “Challenger ;” dam, 

“ Bishopp.” 

GEORGE JENNER: the Reserved Number, to his 2 years and 5 months-old, 
“Crumple Horn,” red, in-calf; bred by himself; sire, ‘‘ Challenger ;” 
dam, “‘ Crumple Horn.” 
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Long-horn Bulls. 


Lrgurenant-Cotonen Wititam Ivar, Thorpe Constantine, Tamworth, Staf- 
fordshire: First Prize, 15/., for his 4 years 6 months and 20 days-old 
“Tom” (L 8), brindled and white; bred by himself; sire, “ Duke ” 
(D 4); dam, “ Treasure ” (L 2). 

Wirt T'nomas Cox, The Hall, Spondon, Derby : Second Prize, 5/., for his 
3 years 5 months and 11 days-old “ Isaac,” brindle; bred by himself ; 
sire, “ Conqueror ;” dam, “ Beauty.” , 

James Davis, Melcombe Horsey, Dorchester, Dorset: First Prize, 10/., for his 
1 year and 8 months-old; bred by Joseph Holland Burbery, The Chase, 
Kenilworth, Warwick. 

Epwarp T'norn'ron T'wycross, Canley, Coventry, Warwickshire: Second 
Prize, 5/., for his 1 year 8 months and 17 days-old, brindle and white ; 
bred by himself. 

Witram THomas Cox: the Reserved Number, to his 1 year and 11 days-old 
“ Charlie,” brindle; bred by himself; sire, “ Isaac ;” dam, “ Lovely.” 


Long-horn Cows and Heifers. 


Riowarp Warner, Weston Hill, Nuneaton, Warwickshire: First Prize, 10J., 
for his 7 years 3 months and 24 days-old “ Lupin,” red and white; bred 
by himself, 

LigUTENANT-CoLoNEL Wini1AM InGE: Second Prize, 5/., for his about 9 
years-old “ Fillpail” (fF Y 1), brindled and white; bred by Mrs. Baker, 
of Barton-on-the-Heath, Shipston-on-Stour, Warwickshire. 

Epwarp THorntTon 'l'wyoross: the Reserved Number, to his 10 years and 
2 months-old, red and white ; bred by himself. 

RicHarp Hemmine Cuapman, Upton, Nuneaton, Warwick: First Prize, 102., 
for his 2 years 3 months and 2 weeks-old ‘ Young Cumberland,” white 
and brindled, in-calf; bred by himself; sire, “ Lord Western ;’’ dam, 
“ Cumberland.” 

JosepH Hon~ntanp Burberry, The Chase, Kenilworth, Warwickshire: First 
Prize, 10/., for his 1 year 2 months and 3 weeks-old ; bred by himself. 

JosepH HoLttaAnD Bursery : Second Prize, 5/., for his 1 year 8 months and 
3 weeks-old; bred by himself. 

RicaarD Hemmine Cuarman: the Reserved Number, to his 1 year 1 month 
and 2 weeks-old “ Lady Nugent,” white and brindled; bred by himself ; 
sire, “ Lord Warner ;” dam, ‘“ Wroxall.” 


Norfolk and Suffolk Polled Bulls. 


Sir Epwarp Krrrison, Bart., M.P., Brome Hall, Scole, Suffolk: First Prize, 
15/., for his 4 years and about 3 months-old “ Bowbearer,” red; bred by 
J. Moseley, Great Glemham Hall, Framlingham, Suffolk; sire, “ Bull- 
fice ;’ dam, ‘‘ Grimwade.” 

JouN Smiru, Crownthorpe, Wymondham, Norfolk: Second Prize, 5/., for his 
4 years 2 months and 3 weeks-old “ Redjacket 2nd,” red; bred by him- 
self; sire, “ Redjacket.” 

Lorp Sonpes, Elmham Hall, Thetford, Norfolk : the Reserved Number, to his 
3 years and 8 months-old “ ‘Tom 'Thurnall,” red; bred by himself. 

SamueL Wotton, Newbourn Hall, Woodbridge, Suffolk: First Prize, 10/., 
for his 1 year 4 months and 4 days-old “ Eclipse,” red; bred by him- 
self; sire, “ Nonpareil ;” dam, “ Cossell.” 
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AntHuor Witt1aAm Crisp, Chillesford, Wickham Market, Suffolk : Second 
Prize, 5/., for his 2 years 2 months and 1 week-old “ Duke,”’ red; bred 
by himself ; sire, ‘‘ Volunteer ;” dam, “‘ Moss Rose.” 

Lorp Sonpes: the Reserved Number, to his 1 year and 8 months-old 
“ Rufus,” red; bred by Thomas W. George, of Haton, Norwich. 


Norfolk and Suffolk Polled Cows and Heifers. 


Sir Epwarp Kerrison, Bart., M.P.: First Prize, 10/., for his about 9 years- 

old ‘ Duchess of Norfolk,” dark red; bred by” R. J. Oliver, Docking, 
Lynn, Norfolk ; sire, “ Ruby ;” dam, “ Beauty.” 

Sir Witioveusy Jones, Bart., Cranmer Hall, Fakenham, Norfolk: Second 
Prize, 5/., for his 3 years 5 months and 17 days-old “ Hetty,” red ; bred 
by Lord Sondes. 

Lorp Sonpres: the Reserved Number, to his about 5 years-old “ Crocus,” 
red; bred by Robert Tash, of Shipdham, Thetford, Norfolk. 

Lorp Sonves: First Prize, 10/., for his 2 years and 4 months-old “ Coral,” 
red, in-calf; bred by himself. 

Lorp Sonprs: Second Prize, 5/., for his 2 years and 6 months-old “ Ruby,” 
red, in-calf; bred by himself. 

Samuret Wotton, Newbourn Hall, Woodbridge, Suffolk: the Reserved 
Number, for his 2 years 4 months and 16 days-old “ Favourite,’’ red, in- 
calf ; bred by himself; sire, ‘“‘ Red Robin ;” dam, “ Cosselt.” 

Lorp Sonpes: First Prize, 10/., for his 1 year and 3 months-old “ Cherry,” 
red; bred by himself. 

Str Epwarp Kerrison, Bart., M.P.: Second Prize, 5/., for his 1 year and 
11 months-old “ Plover the 2nd,” red; bred by himself; sire, ‘ Bow- 
bearer ;” dam, “ Plover.” 


North Wales Cows. 


Ricuarp Hart Harvey, Harroldstone, Haverfordwest, Pembrokeshire: First 
Prize, 10/., for his 6 years and 2 months-old “ Maud, ” black (Anglesea) ; 
bred by R. Rowlands, Plaspenmynydd, Llangefni, Anglesea. 

Ricuarp Hart Harvey : Second Prize, 5/., for his 7 years and 2 months-old, 
“Gwendoline,” black (Anglesea) ; pred by Edward Richards, of Ynis, 
Llanerchymedd, Anglesea. 


South Wales Bull. 


GrorcE Brown, Talbenny Hall, Haverfordwest: First Prize, 10/7., for his 
2 years and 8 months-old “ Pembroke,” black (Castlemartin) ; ‘pred by 
James Parcell, Lydstep, Tenby, Pembroke. 


South Wales Cows and Heifers. 


Cuare Sewett Reap, Plumstead House, Norwich, Norfolk: First Prize, 10/., 
for his about 8 years and 7 months-old “ Lovely,” black; bred by John 
Lock, Rowston, Pembroke. 

CuarE SEwett Reap: Second Prize, 5/., for his about 11 years and 6 
months-old “ Lucky,” black ; bred by W. B. Roberts Loveston, Pembroke. 

Ricnarp Harr Harvey: the Reserved Number, to his 6 years and 2 months- 
old “Countess,” black (Castlemartin); bred by J. Thomas, Bullibee 
Farm, Pembroke. 
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Ricuarp Hart Harvey: First Prize, 10/., for his 2 years and 11 months-old, 
“ Polly,” black (Castlemartin), in-calf; bred by James Parcell, Lydstep, 
Tenby, Pembroke. 

CrLArE Sewett Reap: Second Prize, 5/., for his about 2 years and 3 months- 
old, black, in-calf; bred by George Gwither, Hoplas, Pembroke. 

Cuare Sewett Reap: the Reserved Number, to his about 2 years and 5 
months-old, black, in-calf; bred by George Hood, Windmill Hill, 
Pembroke. 


CLARE Sewett Reap: First Prize, 10/., for his 1 year and 7 months-old, 
black ; bred by George Hood. 


Kerry Bulls. 


Jounn Borruwick, J.P., Prospect, Carrickfergus, Antrim: First Prize, 15/., for 
his 5 years and 2 months-old “ King of Kerry,” black ; bred by himself ; 
sire, “ Black Knight ;” dam, “ Norah.” 

James Smiru, Moyle, Carlow: First Prize, 10/., for his 2 years 10 months 
and 19 days-old, “ The Mountain Chief,” black; bred by James Taylor, 
M.D., Kilmullen, Newtown, Mount Kennedy, Wicklow; sire, “ The 
Black Knight ;” dam, “ Norah.” 

Rar Surrny Cusack, Bohomer, St. Doulaghs, Dublin: Second Prize, 5/., for 
his 1 year and 2 months-old “ The King of Kerry,” black ; bred by him- 
self; sire, “ Tommy Moore ;” dam, “ Lady of the Lake.” 


Kerry Cows and Heifers. 


Raupy Smita Cusack: First Prize, 10/., for his 7 years and 1 month-old 
“Kathleen,” biack ; bred by John Fitzgerald, Cahirciveen, county Kerry ; 
sire, “ Knight of Kerry ;” dam, “ Norah.” 

Joun Borruwick, J.P.: Second Prize, 5/., for his 6 years 3 months and 2 
weeks-old “‘ Lady of the Lakes,” black; bred by the Earl of Charlemont, 
Marino, Dublin; sire, “ The Knight of Kerry ;” dam, ‘‘ Lady Kenmare.” 

RaupyH Smits Cusack: First Prize, 10/., for his 2 years 8 months and 1 day- 
old ‘‘ Sappho,” black, in-calf; bred by Richard Mahony, Dromore, Ken- 
mare, Kerry; sire, ‘“‘ King Pippin.” 

James SmitH: Second Prize, 5/., for his 2 years 5 months and 22 days-old 
“The Mountain Maid,” brown, in-milk; bred by the late Sir Edward 
M‘Donnell, New Hagard Lusk, Dublin; sire, “ Mangerton;” dam, 
“ Beauty.” 

JoHN Borruwick, J.P.: First Prize, 107., for his 1 year and 1 month-old 
** Kate Kearney,” black; bred by the Earl of Charlemont; sire, ‘‘ Moun- 
tain Chief ;” dam, “ Diana.” 


Jersey or Alderney Bulls. 


Davin Smiru, Browning Hill House, Basingstoke, Hants: the Prize, 10/., for 
his 3 years and 4 months-old ‘‘ Paul Potter,” brown-chocolate and white ; 
bred by the late Mr. Sivewright, Pepper Park, Reading, Berks. 

Apert Le Garxais, La Moie House; Jersey: the Reserved Number, to his 
about 3 years and 2 weeks-old “ Butterfly,” grey, bred by himself; dam, 
“Beauty.” 

BarTHOLoMew Watts, Don Street, St. Heliers, Jersey : the Prize, 5/., for his 
2 years and 2 months-old “‘ Noble,” brown, fawn, and white; bred by 
William Alexander, St. Ouens, Jersey. 

James DumereExt, Ditchling, Hurstpierpoint, Sussex : the Reserved Number, to 
his 1 year and 11-months old “ Prince Peacock,” grey. 
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Jersey or Alderney Cows and Heifers. 


Fowirr Newsam, J.P., Stamford Hiil, Middlesex: First Prize, 10/., for his 
about 4 years old, yellow. 

JoHn AttNurt, Clapham, Surrey: Second Prize, 6/., for his 5 years and 3 
months-old ‘* Princess,’’ brown and white; bred by himself; sire, 
“Prince ;” dam, “ Princess.” 

AuBEeRT LE Gatuats, La Moie House, St. Aubins, Jersey: Third Prize, 4/., 
for his 6 years 11 months and 3 weeks-old twin cow, grey and white ; 
bred by C. Robin, Steephill, St. Heliers, Jersey ; sire, Le Motlee’s bull. 

Apert LE Gatuais: the Reserved Number, to his 6 years 11 months and 3 
weeks-old twin cow, grey and white; bred by C. Robin; sire, Le Motlee’s 
bull. 

Apert LE Gauuats: First Prize, 10/., for his 2 years and 4 months-old, 
grey and white, in-calf. 

CuarLEs Partie Le Cornu, Beaumont, Jersey : Second Prize, 5/., for his 2 
years 4 months and 27 days-old, grey, in-calf ; bred by himself. 

Tue Rev. WiLtLt1AM LEMpPRIERE, Rozel Manor, St. Heliers, Jersey: the Re- 
served Number, to his 2 years 4 months and 1 week-old “ Rozella,” brown 
and white, in-calf; bred by himself; sire, “ Dapper ;” dam, ‘“ Caesarea.” 


Guernsey Bulls. 


JoHN Roverer, Golden Spurs, St. Peter’s Port, Guernsey: the Prize, 10/., for 
his 3 years and 2 months-old “Johnny,” pale red; bred by John Carey, 
St. Helene, St. Peter’s Port. 

Exprep Beck, Quevillette, St. Martin’s, Guernsey: the Prize, 52, for his 
2 years and 4 months-old ‘‘ Albert,” fawn and white; bred by himself; 
sire, a prize bull of Mrs. Corey’s; dam, ‘ Fancy.” 


Guernsey Cows and Heifers. 


Joun AutNurt: First Prize, 10/., for his 4 years 4 months and 4 days-old 
“ Kerry,” tortoiseshell ; bred by himself; sire, “ Prince ;’ dam, “‘ Kerry.” 

Henry De Jersty Le Lacnen, Norgiots, St. Andrews, Guernsey : Second 
Prize, 61., for his 4 years 8 months and 25 days-old “ Whitish,” light red 
and white ; bred by Henry Martel, Corveoux, Vale, Guernsey. 

Exprep Beck, Quivillitte, St. Martins, Guernsey: Third Prize, 4/., for his 6 
years-old “ Alice,” fawn and white, in-calf; bred by the late Sir William 
Collins, St. Peter's Port. 

Joun Roveter: First Prize, 10/., for his 2 years 10 months and 20 days-old 
“Guernsey Lily,” pale red and white, in-calf ; bred by Nicholas Domaille, 
Marais, St. Peter’s Port. 

Jounx Autnurr: Second Prize, 5/., for his 1 year 5 months and 11 days-old 
‘‘ Blossom,” fawn, in-calf ; bred by himself; sire, “ Prince ;” dam, “ Violet.” 


PRIZES GIVEN BY THE HIGHLAND AND AGRICUL- 
TURAL SOCIETY OF SCOTLAND. 


Polled Aberdeen and Angus Bulls. 


Tuomas LYeEtt, Shielhill, Kirriemuir, Forfarshire: First Prize, 20/., for his 3 
years 38 months and 16 days-old “ Prospero,” black (Polled Angus); bred 
by himself; sire, “ Mariner ;” dam, “ Mary.” 
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T'ne Earn or Sournesk, Kinnaird Castle, Brechin, Forfar: Second Prize, 10/., 
for his 8 years 1 month and 9 days-old “ Druid” (225), black (Polled 
Angus); bred by himself; sire, “ Cupbearer ;” dam, ‘“ Dora.” 

‘'nomas Lyre: Third Prize, Sinver Mepat, for his 4 years 3 months and 
11 days-old “'l'om Pipes” black (Polled Angus); bred by himself: sire, 
“ Mariner ;”” dam, ‘“ Lady Ann.” 

Rosert WALKER, Hillside House, Portlethen, Aberdeen : the Reserved Num- 
ber, to his 5 years 2 months and 15 days- -old “Duke of Wellington,” 
black (Polled Aberdeen and Angus); bred by himself; sire, “ Marquis ;” 
dam, “Lively.” 

JAMES ALEXANDER Pierson, The Guynd, Arbroath, Forfarshire : First, Prize, 
201., for his 2 years 2 months and 26 days-old “Young Alford,” black 
(Angus), bred by himself; sire, ‘‘ Alford ;” dam, “ Elizabeth.” 

Rosert F, O, Farquuarson, Houghton, Alford, Aberdeen: Second Prize, 101., 
for his 2 years 5 months and 24 days-old ‘ Garibaldi,” black (Aberdeen- 
shire); bred by William McCombie, Tillyfour, Whitehouse, Aberdeen ; 
sire, ‘ Rob Roy ;” dam, “ Pride of Aberdeen.” 

‘tue Eart or SoutnesK: Third Prize, Smiver Mepat, for his 2 years and 2 
months-old “ Diodorus,” black (Angus), bred by himself; sire, “‘ Wind- 

or ”(221); dam, “ Dora” (382). 

Atrw Parerson, Mulben, Blackhilloch, Morayshire: the Reserved Number, to 
his 2 years 5 months and 17 days-old ‘“‘ Prince of Wales,” black (Angus 
and Aberdeen); bred by George Brown, Westertown, Fochabars, Moray ; 
sire, ‘‘ Prince Albert ” (237); dam, “ Paris Kate ” (309). 

Wait1am McComatg, Tillyfour, Aberdeen: First Prize, 107., for his 1 year 2 
months and 23 days-old “ Rifleman,” black (Aberdeenshire) ; bred by 
himself ; sire, “ Rob Roy ;” dam, ‘‘ Pride of Aberdeen.” 

Tuomas LYELL: Second Prize, 5/., for his 1 year 4 months and 15 days-old 
“Commodore Trunnion,” black (Angus); bred by himself; sire, “Tom 
Pipes” (801) ; dam, “‘ Mary of Shielhill” (563). 

Tue Kart or Sournesk: Third Prize, Suwver Mepat, for his 1 year 3 months 
and 27 days-old ‘“‘ Julius Cesar,” black (Angus); bred by himself; sire, 
“ Lord Clyde” (249); dam, ‘‘ Empress.” 


Polled Aberdeen and Angus Cows and Heifers. 


Wirtram McCompte: First Prize, 10/., for his 5 years old “‘ Pride of Aber- 
deen,” black (Aberdeenshire), in-calf; bred by himself; sire, ‘“‘ Hanton ;” 
dai, ‘“ Charlotte.” 

Wiu1am McCompm: Second Prize, 5/., for his 11 years old “ Charlotte,” 


black (Aberdeenshire), in-milk ; pred by himself; sire, “ Angus ;” dam, 
“ Lola Montez.” 


Tur Haru or Sournesk: Third Prize, Strver Mepat, for his 6 years 2 
months and 28 days-old ‘‘ Queen ” (445), black (Angus), in-ealf; bred by 
the Trustees of the late Robert Scott, Balwyllo; sire, “ Rob Roy ” (56); 
dam, “ Maggie” (433). 

Wuut1am McComstz: First Prize, 10/., for his 2 years 4 months and 11. days- 
old, ‘‘ Lovely,” black (Aberdeenshire) ; bred by himself; sire, ‘‘ Rob 
Roy ;” dam, ‘‘ The Belle.” 


Witram McComste : Second Prize, 5/., for his 2 years 2 months and 25 days- 


old “ Zara,” black (Aberdeenshire) ; bred by John Collie, Ardgay, Forres, 
Elgin ; sire, “ Kinnaird ;” dam, “ Hinda,” 
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Ture Hart or Soursesk: Third Prize, Strver Mupat, for his 2 years 5 
months and 12 days-old ‘‘ Columbia,” black (Angus); bred by himself ; 
sire, ‘‘ Windsor ” (221); dam, ‘‘ Caroline.” 

Robert WALKER, Hillside House, Portlethen, Aberdeen: the Reserved Num- 
ber, to his 2 years and 2 weeks-old ‘“ Perdita,” black (Aberdeen and 
Angus) ; bred by the Earl of Southesk; sire, “Druid” (225); dam, 
ce Princess.” 

Tue Eart or Sournesk : First Prize, 8/., for his 1 year 5 months and 1 week- 
old “ Rosetta,” black (Angus) ; bred by himself; sire, ‘‘ Druid’”’ (225) ; 
dam, “ Rosebud ” (460). 

Auew Paterson : Second Prize, 4/7., for his 1 year 4 months and 12 days-old 
black (Angus and Aberdeen) ; bred by himself; sire, “* Duke ;’ dam, 
“* Beauty.” 

ALLAN Pook, Lismany, Ballinasloe, Galway : Third Prize, Sirver Mepat, 
for his 1 year2 months and 18 days-old “ Kylemore,” black ; bred by 
himself; dam, ‘‘ Molly ;” sire of dam, “ Tillyfour.” 


Polled Galloway Bulls. 


James Beatriz, Newbie House, Annan, Dumfries: First Prize, 20/., for his 
7 years and 2 months-old “ Mosstrooper 3rd,” black (Galloway) ; bred 
by himself; sire, “‘ Mosstrooper ;” dam, “Lady.” 

JosrpH Marsuanp, Glenae, Dumfries: Second Prize, 10/., for his 4 years 6 
months and 4 days-old “Samson,” black (Galloway); bred by Samuel 
Cunningham, Dimrod Mill, Kirkcudbright. 

James GrawHam, Meikle Culloch, Dalbeattie, Kirkcudbright: Third Prize, 
SILVER Merpat, for his 5 years 1 month and 13 days-old ‘‘ Hannibal” 
(201); bred by himself; sire, ‘Guardsman ;” dam, ‘‘ Hannah,” (214). 

Patrick DupeEon, Cargin, Dumfries: the Red Nunbey to his 3 years 3 
months and 16 days-old “Cargin,” black (Galloway) ; bred by Mr. Halli- 
day, Kirkeudbright. 

ALEXANDER JARDINE, Applegirth, Lockerbie, Dumfries: First Prize, 10/., for 
his 1 year 5 months and | week-old “ Hector,” black (Galloway); bred 
by James Cunningham, Tarbrock, Castle Douglas, Stewartry of Kirk- 
cudbright; sire, “ Stanley ;” dam, “‘ Nancy.” 


Patrick DupcEon : Second Prize, 10/., for his 1 year 8 months and 27 days- 
old “ Frank,” black (Galloway) ; bred by himself; sire, “* Cargin;’’ dam, 
“ Susie.” 


Polled Galloway Cows and Heifers. 


JAMES BEATTIE : First Prize, 10/., for his 5 years and 3 months-old “ Brides- 
maid,” black (Galloway), i in- -milk, with calf at foot; bred by himself; sire, 
= Mosstrooper 3rd ;” dam, “ Bride.” 

Tue Duke or BuccLevcH AND QuEENSBERRY, Drumlanrig, Thornhill, Dum- 
fries: Second Prize, 5/., for his 6 years 5 months and 18 days-old 
“McGill” (240), black (Galloway), in-milk and in-calf; bred by himself ; 
sire, “ Marshall; dam, “ Halliday.”’ 


Tue DvuKE or Deracoe AND QuEENSBERRY: Third Prize, SILVER Mepat, 
for his 5 years 3 months and 3 weeks-old “ Barndannoch,” black (Gallo- 
way), in-milk and in-calf; bred by William Irving, Bar ndannoch, Auld- 
girth Bridge, Dumfries ; sire, “ Young Mosstroper ;” dam, ‘ Soucie.” 


JAMES GRAHAM: First Prive, 10/., for his 2 years 4 months and 4 days-old 


“Emma 2nd,” black (Galloway) 5 bred by himself; sire, ‘ Sir William ;” 
dam, “ Hannah ” (214). 
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Tur DuKE or BuccLEUCH AND QUEENSBERRY: Second Prize, for his 2 years 
5 months and 2 days-old “ Mary,” black (Galloway), in-calf; bred by 
himself; sire, “‘ Freebooter” (203); dam, ‘‘ Mary.” 

Tne Duke or Bucc euch AND QuEENSBERRY: Third Prize, Siuver Mrpat, 
for his 2 years 4 months and 1 day-old “Jean,” black (Galloway), 
in-calf; bred by himself; sire, ‘‘ Freebooter ” (203); dam, “‘ Jean.” 

Tne Duke or BucctEvcH AnD QuEENSBERRY: the Reserved Number, to his 
2 years 2 months and 20 days-old “ Agnes ” (Galloway), in-calf; bred by 
himself; sire, ‘‘ Freebooter ” (203); dam, ‘* McGill” (240). 

Tue Duxe or BucciEvcH AND QuEENSBERRY: First Prize, 8/., for his 1 year 
3 months and 20 days-old ‘“‘ Miss McGill,” black (Galloway); bred by 
himself ; sire, “‘ Freebooter ” (203); dam, “ McGill” (240). 

Samuet -Tuomson, Blaiker, Crocketford, Kirkcudbright: Second Prize, 41., for 
his 1 year 5 months and 9 days-old “ Queen Mary,” black, with a little 
white (Galloway); bred by himself; sire, ‘Sir William ;” dam, “* Mary.” 

Parrick Duperon: Third Prize, Smver Mupat, for his 1 year 3 months and 
24 days-old “ Betty,” black (Galloway); bred by himself; sire, “‘ Cargin ;” 
dam, ‘ Bessie.” £ 

SamueL TuHomson: the Reserved Number, to his 1 year 4 months and 20 
days-old “ Duchess,” black (Galloway); bred by himself; sire, ‘ Sir 
William;” dam, “ Maggie.” 


Highland Bulls. . 


Joun Maxcotm, Poltalloch, Callton-Mor, Lochgilphead, Argyll: First Prize, 
20/., for his 6 years and 1 month-old “ Duntroon,” brindled ; bred by the 
Marquis of Breadalbane, Taymouth, Kenmure, Perth. 

ALLAN Potiox, Ronachan, Clachan-Cantire, Argyll: Second Prize, 10J., for 
his 7 years 2 months and 1 week-old “ Jura,” black; bred by the late 
Neil Malcolm, Poltalloch, Lochgilphead, Argyll. 

D. Fretcser, Glenards Tovermory, Argyll, and Givon’s Grove, Leatherhead, 
Surrey: Third Prize, Stuver Mepat, for his 5 years and 1 month-old, 
yellow or chesnut ; bred by himself. 

Tne Marquis or BREADALBANE, Taymouth Castle, Aberfeldy, Perth: First 
Prize, 10/., for his 3 years 2 months and 2 days-old, dun ; bred by himself; 
dam, ‘“‘ Queen.” 

Robert Anpverson, Lochelhi Kildrummie, Nairn: First Prize, 10/., for his 
2 years 5 months and 16 days-old, black; bred by John Gordon, Balin- 
tomb, Grantown, Inverness. 


Highland Cows and Heifers. 


JouN Matcotm: First Prize, 10/., for his 5 years and 2 months-old ‘‘ Shuna,” 
dun, in-milk and in-calf; bred by himself; sire, “ Lailt;” dam, “ Bonny.” 

Attan Pottox: Second Prize, 5/., for his 4 years and 18 days-old “ Perth,” 
black, in-calf; bred by himself. 

Prrer Beartis, Dannydeers, Insch, Aberdeen: Third Prize, Sven Mepat, 
for his 4 years and 5 months-old yellow, in-milk; bred by A. Campbell, 
Ormsarry, Argyll. 

ALLAN Pottox: the Reserved Number, to his 7 years and 2 months-old 
“Blackie,” black, in-milk; bred by Richard D. Campbell, Jura, Laggs- 
Jura, Argyll. 

Tar Marquis or BREADALBANE: First Prize, 10/., for his 3 years 2 months 
and 18 days-old “ Prosaig,” dun ; bred by himself; dam, ‘‘ Fessy-dhu.” 
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‘THe Marquis oF BREADALBANE: Second Prize, 5/., for his 3 years 3 months 
and 25 days-old ‘‘ Newrack,” cream colour; bred by himself; dam, 
““ Grace.” 

ALLAN Pottok: Third Prize, Sisver Mepat, for his 3 years 2 months and 
2 weeks-old ‘“ Stonefield,” yellow; bred by himself. 

Rosert ANDERSON: the Reserved Number, to his 3 years 1 month and 1 day- 
old black; bred by John Stewart Duntallan, Portree, Isle of Skye. 

Tue Marguis or BREADALBANE : First Prize, 8/., for his 2 years 3 months and 
3 days-old dun; bred by himself; dam, “‘ Queen.” 

Tue Marquis or BREADALBANE: Second Prize, 4/., for his 2 years 4 months 
and 17 days-old dun; bred by himself; dam, “ Dounag.” 

Joun Maucoitm: Third Prize, Sirver Mepat, for his 2 years 3 months and 
15 days-old “‘Reeven,”’ black; bred by himself; sire, ‘“ Ford;”’ dam, 
“ Reeven.” 

Joun Matcoum: the Reserved Number, to his 2 years 3 months and 2 weeks- 
old “ Scainvhor,” black; bred by himself; sire, “ Ford ;’? dam, “ Scain- 
vohr.” 


Ayrshire Bulls. 


Toe Duxe or .HAmiInton AND Branpon, Hamilton Palace, Lanark: First 
Prize, 20/., for his 5 years and 1 week-old ‘‘ Sir Colin,” white and brown 
flecked; bred by James Frew, Ballinalloch, Kilsyth, Stirling; sire, “ Sir 
Walter ;” dam, “ Queen of Beauty.” 

Water Weir, Barmulloch, Springburn, Lanark: Second Prize, 10/., for his 
3 years 9 months and 26 days-old “ Lord Douglas,” brown and speckled ; 
bred by Adam Strong and Co., Hoggam Field, Glasgow. 

JOHN STEWART, Burnside Cottage, Strathaven, Lanark: First Prize, 20/., for 
his 2 years and 3 months old ‘ Carnal,” dark brown and white; bred by 
William Craig, Cunningham Badland, Dalry, Ayr. 

Tue Duxe or Arnott, Dunkeld, Perth: Second Prize, 10/., for his 2 years 
and 2 months-old, white and brown; bred by James Forrester, Kepder- 
roch, Gargnnoch, Stirlingshire ; sire, “‘Sir Colin ;” dam, ‘ Lady-dasher.” 

Joun Stewart: First Prize, 10/., for his 1 year and 4 months-old, “ Defiance,” 
white flecked ; bred by William Eskin, Back of Hill, Houston, Renfrew. 

ALEXANDER OswaLpD, Auchincruive, Ayr: Second Prize, 5/., for his 1 year 
2 months and 3 weeks-old “Saint Quivox,” dark brown and white; bred 
by himself; sire, ‘ Charlie ;” dam, “ Marion.” 

Joun Stewart: Third Prize, Siuver MepAt, for his 1 year and 2 months-old, 
flecked, with brown and white; bred by John Robertson, Hacket, 
Dunlop, Ayr. 


Ayrshire Cows and Heifers. 


Toe Duxe or Arnot: First Prize, 10/., for his 7 years-old, ‘‘ Colly Hill,” 
white and red spots; bred by — Craig, Colly Hill, Strathaven, Lanark. 

Tue Duxe or Hamiuton AND Branpon : Second Prize, 5/., for his 4 years and 
27 days-old, “ Merryton,” white and red; bred by James Howie, Bumn- 
houses, Galston, Ayr. 

Mrs. Winson, Forehouse, Kilbarcham, Renfrewshire: Third Prize, Saver 
MeEpat, for her 5 years and 2 months-old, brown and white. 

Tue Duce or ATHOLL: the Reserved Number, to his 5 years and 1 month-old 
“Castleburn,” brown and white; bred by James Brown, Castleburn, 
Kilwinning, Ayrshire; dam, ‘‘ Fleching.” 
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Tue Duke or Hamimron anp Branpon: First Prize, 10/., for his 6 years 
2 months and 8 weeks-old “ Kilburnie,” dark red; bred by William 
Caldwell, Boytleston, Ardrossan, Ayr. 

Tue Earn or StrRatHMoRE, Glamis House, Glamis, Forfar: Second Prize, 5/., 
for his 3 years 1 month and 2 weeks-old, brown and white; bred by 
Lawrence Drew, Merryton, Lanark ; sire, “‘ Sandy;” dam, ‘‘ Agnes.” 

Tue Eart or Stratamore: Third Prize, Suiwver Mepat, for his 4 years and 
2 months-old, brown and white; bred by Mr. Logan, East Kilbride, 
Lanark. 

Mrs. Witson: the Reserved Number, to her 4 years and 2 months-old, brown 
and white ; bred by herself. 

JoHN SrewartT: First Prize, 10/., for his 2 years 8 months and 2 weeks-old 
“Corslet,”’ brown with spots; bred by David Cameron, Corslet, Newton 
Mearns, Renfrew. 

ALEXANDER OswaLD: Second Prize, 5/., for his 2 years and 2 months-old 
“ Bidith,” light brown and white; bred by Mr, lorrens, Mount Pleasant, 
Kilmains, Ayr; sire, “ Caledonia.” 

ALEXANDER OswaLp: Third Prize, Smiver Mepat, for his 2 years and 
2 months-old “ Elizabeth,” white and light brown; bred by Mr. Torrens ; 
sire, “ Caledonia.”’ 

Davi Tweepre, Castle Crawford, Abington, Lanark: the Reserved Number, 
to his 2 years 1 month and 3 days-old “ Ewing,” brown and white ; 
bred by himself; sire, ‘‘ The Prince ;” dam, ‘“ Ewing.” 

Joun Stewart: First Prize, 8/., for his 1 year and 3 months-old “ Koxey,” 
white and brown; bred by John Marshall, Arblees, Motherwell, Lanark. 

JouN Stewart: Second Prize, 4/., for his 1 year and 2 months-old “ Basay,” 
brown and white flecked: bred by William Stirrat, Lochrig, Kilburnie, 
Ayr. 

JouN Stewart: Third Prize, Stuver Mepat, for his 1 year and 3 months-old 
“ Rosy,” brown; bred by James Orr, Lochrig, Kilbirnie, Ayr. 

Tse Duxe or Haminron AND Branpon: the Reserved Number, to his 1 year 
1 month and 11 days-old “ Jessie,” white and red; bred by Lawrence 
Drew, Merryton, Hamilton, Lanark ; dam, “ Airdochrigg.” 


HORSES. 


Thorough-bred Stallions. 


Henry Ricnuarp Pures, Albert Gate, Knightsbridge, and Willesden Pad- 
docks, Kilburn, Middlesex: First Prize, 100/., for his 9 years-old 
“ Ellington,” dark brown; bred by Admiral Harcourt, Sareton Park, 
Bedale, Yorkshire; sire, ‘The Flying Dutchman ;” dam, “ Hllerdale.” 

CHaRLes Epwarps JouNnstonn, 105, Gloucester Place, Portman Square: 
Second Prize, 25/., for his 6 years-old ‘“‘ The Marionette,” brown; bred 
by Mr. Johnstone, Sheffield-lane Paddocks, Sheffield, Yorkshire; sire, 
“Touchstone ;” dam, ‘‘ Marion.” 

Tom Hussry, Stud Farm, Skirmett, Henley-on-Thames, Oxfordshire: the 
Reserved Number, to his 13 years-old, “Sir John Barleycorn,” dark 
brown; bred by himself; sire, “‘ The Baron;” dam, ‘ Loveslip.” 


XXX Award of Live-Stock Prizes at Battersea. 


Hunter Stallions. 


JouN MAnninG, Orlingbury, Wellingborough, Northamptonshire: First Prize, 
30/., for his 5 years-old ‘‘ British Statesman,” very dark bay; bred by 
Sir Wilfred Lawson, Bart., Brayton Hall, Carlisle; sire, “ British 
Yeoman ;” dam, “‘ Madam.” 

Rous Joun Coorrr, Blythburgh Lodge, near Halesworth, Suffolk: Second 
Prize, 151., for his 8 years-old ‘“ Billy Barlow,” bay; bred by Mr. Fer- 
guson, Harcour Lodge, Carlisle, Cumberland ; sire, ‘‘ Royal Ravenhill.” 

Robert Guasscock, Great Saling, Braintree, Essex: the Reserved Number, 
to his 16 years-old ‘“ Horatio,” dark brown; bred by Thomas Dixon 
Ridley, Chelmsford ; sire, “ Cain.” 


Hunter Brood Mares. 


Lorp Brrners, Keythorp Hall, Leicester: First Prize, 20/., for his 14 years- 
old ‘‘ Barbara,” bay; bred by himself; sire, ‘‘ Sportsman.’ 


Hunter Geldings. 


RoBERT AND JoHN RusseLt, Horton Kirby, Dartford, Kent: First Prize, 20/., 
for their 5 years and 2 months-old, chesnut; bred by John Russell, 
Horton Kirby ; sire, ‘‘ Marsyas.” 

Joun Henry Ewes, Colesbourne, Cheltenham: Seéond Prize, 10/., for his 
5 years-old, bay ; sire, “ Prince Royal.” 

Joun B. Bootru, Killerby, Catterick, Yorkshire: the Reserved Number, to his 
4 years-old, “‘ Beechwood,’ bay and brown; bred by S, Atkinson, Dar- 
lington ; sire, “ Lancewood.” 


Hunter Mare. 


Joun Rosinson, Hutton, Rudly-by-Yarm, Yorkshire: First Prize, 20/., for 
his 4 years-old ‘‘ Lady Bird,” bay; bred by himself; dam, ‘‘ Cleveland 
Lass.” 


Carriage Stallions. 


GxrorGE Hoimes, Newbegin, Beverley, Yorkshire: First Prize, 20/., for his 
4 years-old “‘ Young Pottinger,’ brown; bred by Mr. Dodsworth, Seamer, 
Yarm ; sire, “ Pottinger.” 

JosrpH Kircuin, Dunsdale, Westerham, Kent: Second Prize, 10/., for his 
7 years-old ‘Speculation,’ bay; bred by Marmaduke Walker, Adding- 
ton Lodge, Croydon, Surrey; sire, “Cleveland Short Legs;” dam, 
“ Coldstream,” 


Carriage Brood Mare. 


Rous Joun Coorrr: First Prize, 20/., for his 7 years-old bay; bred by Mr. 
Turdell, Sutton, Yorkshire; sire, “ Brutandorf.” 

Gorge Hotmes: Second Prize, 10/., for his 10 years-old, “ Polly,” bay ; 
bred by Mrs. Maughan, Normanby, Middlesborough; sire, “ Illustrious 
Stranger.” 

Henry Puarr, Bryn-y-Newadd, Bangor, Carnarvonshire: the Reserved 
Number, to his 7 years-old, “ Wonderful Lass,” bay; bred by John 
Smith, Longnewton, Darlington ; sire, ‘‘ Wonderful Lad.” 
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Roadster Stallions. 


Witi1Am Jounson, Billinghay, Sleaford, Lincolnshire: First Prize, 201., for 
his 10 years-old “‘ Merry-legs,” bay ; bred by himself; sire, ‘‘ Old Merry- 
legs ;” dam, ‘ Negotiation.” 

Huntrneron Martiy, The Lawns, Downham, near Ely, Cambridgeshire : 
Second Prize, 10/., for his 6 years-old ‘‘ Crocus,” brown; bred by him- 
self; sire, “ Young Fire-away.” 

Dennis Topuam Moss, 16, Camden Terrace, Leeds, Yorkshire: the Reserved 
Number, to his 5 years-old “ Buck Merry-legs,” bay ; bred by himself; 
sire, “ Flying Buck ;” dam, ‘“‘ Miss Burlington.” 


Roadster Brood Mares. 


JONATHAN PEEL, Knowlmere Manor, Clitheroe, Yorkshire: First Prize, 20/., 
for his 19 years-old “ Jessie,” brown; sire, “‘ Sportsman.” 

Hue Joscerine Percy, Eskrige, Wigton, Cumberland: Second Prize, 10/., 
for his 4 years-old ‘‘ Crafty,” brown; bred by Mrs. Dalzell, Stainburn 
Hall, Workington, Cumberland ; sire, “The Judge ;” dam, ‘‘ Crafty.” 


Agricultural Stallions (Suffolks). 


Herman Bropett, Playford, Ipswich, Suffolk: First Prize, 30/., for his 5 years 
and 3 months-old ‘ Colonel,” chesnut ; bred by Thomas Read, Rendles- 
ham, Wickham Market, Suffolk; sire, ‘‘ Major.” 

‘'HomAs Crisp, Butley Abbey, Wickham Market: Second Prize, 157., for his 
12 years-old “‘ Marquis,” chesnut; bred by Charles Cordy, Trimley, 
Ipswich ; sire, “‘ Royal Duke” (the late Mr. Catlin’s). 

Tomas Crisp: the Reserved Number, to his 6 years old “* Champion,” chesnut ; 
bred by C. Barne, Kettleburgh, Wickham Market ; sire, ‘‘ Boxer.” 

Henry Gires, jun., Bull Hill, Great Clacton, Colchester, Essex: First Prize, 
201., for his 2 years 3 months and 10 days-old “ Boxer,” chesnut ; bred 
by himself; sire, “‘ Hick’s Prince;” dam, “ Brock.” 

Tuomas Crisp: Second Prize, 10/., for his 2 years-old, chesnut; bred by 
himself; sire, ‘‘ Marquis,” 

Wi11am Srearn, Elmset Hall, Hadleigh, Suffolk: the Reserved Number, to 
his 2 years 1 month and 8 weeks-old ‘ Young Boxer,” red chesnut ; 
bred by G. F. Parson, Waldringfield, Sudbury, Suffolk; sire, ‘Old 
Boxer.” 


Agricultural Mares and Fillies (Suffolks). 


Witi1Am THompson, jun., Rose Cottage, Thorpe, Colchester: First Prize, 207., 
for his 9 years-old ‘‘ Darby,” chesnut. 

SamurEL Wotton, Newbourn Hall, Woodbridge, Suffolk: Second Prize, 102., 
for his 7 years-old “ Moggy,” chesnut; bred by himself; sire, Catlin’s 
“ Royal Duke ;” dam, ‘‘ Moggy.” 

Epwarp Gowrne Hopeson, Charsfield Hall, Wickham Market: the Reserved 
Number, to his 6 years-old “ Smart,” chesnut; bred by himself; sire, 
Barthropp’s “ Canterbury Pilgrim.” 

Grorce Tomine, M.P., Nacton, Ipswich, Suffolk: First Prize, 15/., for his 
2 years and 2 months-old, chesnut ; bred by himself; sire, ‘ Hero;” dam, 
“ Darby.” 
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NaTHANIEL Grorce Barruropp, Cretingham Rookery, Wickham Market: 
Second Prize, 10/., for his 2 years-old, chesnut; bred by William Keer, 
Levington, Ipswich ; sire, Barthropp’s ‘‘ Hero.” 

SaMvuEL Wotton: the Reserved Number, to his 2 years-old, chesnut ; bred by 
himself; sire, Barthopp’s “ Hero ;” dam, ‘“ Smart.” 


Agricultural Stallions (not Suffolks). 


GrorGE Kempson, Pegsdon Bottom Farm, Hitchin, Herts: First Prize, 30/., 
for his 3 years- -old ‘Young Champion,” bay ; bred by himself; sire, 
“ Lion King ;” dam, ‘‘ Diamond.” 

MatrnHew Reep, Beamish Burn, Chester-le-street, Durham: Second Prize, 
15/., for his 6 years and 1 month-old ‘‘ England’s Glory,’’ bay ; bred by 
William Pank, Borough Fen, Northamptonshire; sire, ‘‘ Engiand’s 
Glory ;” dam, ‘‘ Sweep.” 

JoHN Brown, Compton, Newbury, Berks: the Reserved Number, -to his 
4 years ‘and 1 month-old “ Benjamin Bobbin,” dark grey; bred by 
William Aldworth, Frilford, Abingdon, Berks ; sire, “‘ The Bloomer.” 

Davip Bratz, Morden, Mitcham, Surrey: First Prize, 20/., for his 2 years 
1 month and 38 days-old “ Young Briton,” grey; bred by himself; sire, 
“ Young England’s Glory.” 

Tur Hon. Coroner, Pennant, M.P., Penrhyn Castle, Bangor, Carnarvon- 
shire: Second Prize, 10/., for his 2 years 3 months and 5 days-old, bay ; 
bred by himself; sire, ‘‘ Nonpareil ;” dam, ‘‘ Coll.” 

JAMES ORAM, Shellingford, Farringdon, Berkshire: the Reserved Number, to 
his 2 years and 26 days-old ‘“ Young Champion,” chesnut; bred by 
himself; dam, “ Diamond.” 


Agricultural Mares and Fillies (not Suffolks). 


JouN Gay Artwater, Hallingwood Farm, Cubberley, Cheltenham, Glou- 
cestershire: First Prize, 20/., for his 6 years-old ‘ Bonnie,” roan; bred 
by himself; sire, ‘‘ Young Noble ;” dam, ‘‘ Diamond.” 

Epwarp Repprne, Compton Marsh, Farringdon, Berks: Second Prize, 10/., 
for his 11 years 2 months and 2 weeks-old ‘‘ Diamond,” dark brown ; 
bred by himself; sire, “‘ The F’'armer’s Glory ;” dam, “ Jewell.” 

The late Str Roperr Grorce TuHRockmorton, Bart., Buckland, Farringdon : 
the Reserved Number, to his 9 years-old ‘ Smiler,” brown. 

Epwarp Pritirmore, 119, High Street, Cheltenham, Gloucestershire: First 
Prize, 15/., for his 2 years 2 months and 12 days-old ‘‘ Bonny,” iron 
grey ; bred by Jobn Waddingham, Guiting Grange, Winchcombe, Glouces- 
tershire ; sire, “ Sir William ;” dam, se Bonny.” 

Tue DuKEe or Ricumonp, Goodwood, Chichester, Sussex: Second Prize, 10/., 
for his 2 years-old ‘‘ Sally,” bay ; bred by himself; sire, ‘‘ Old Briton ;” 
dam, “ Clyde.” 

Tue Duxe or Ricumonp: the Reserved Number, to his 2 years-old ‘“ Clyde,” 
brown ; bred by himself; sire, “‘ Young Briton ;” dam, “ Jane.” 


Dray Stallions. 


Joun Foster, Bingham, Nottingham: Prize 80/., for his 4 years-old “ Enter- 
prise,” black roan; bred by himself; sire, ‘‘ Young Champion; dam, 
“ Beauty.” 
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Witram Henry Neate, Old Eclipse Inn, Mansfield, Nottinghamshire : Prize 
201., for his 2 years-old ‘London Prince,” dark grey ; bred by himself; 
sire, ‘‘ Waterloo ;” dam, “ Bonny.” 


Dray Mares and Fillies, 

Witiiam Foutrarp, Thorney, near Peterborough, Cambs: Prize 20/., for his 
7 years-old “Bonny,” bay; bred by himself; sire, ‘‘Golden Ball ;” 
dam, “ Bright.” 

Joun K. Tomps, Langford, Lechlade, Gloucestershire: Prize 15/., for his 
2 years-old, dark bay. 


Pony Stallions above 124 and under 14 hands, 


Wr11Am Brenxiron, Middle Park, Eltham, Kent: First Prize, 15/., for his 
10 or 11 years-old “‘ Napoleon,” dun (Welsh). 

MicHarL, SuHerrinc ASHWELL, Barrowby, Grantham, Lincolnshire: Second 
Prize, 5/., for his 4 years 10 months and 15 days-old, chesnut; bred by 
himself; sire, ‘‘ Record ;” dam, “‘ Lady Jane.” 

Joun Brevor, M.D., Mill Gate, Newark, Notts: the Reserved Number, to his 
22 years-old ‘* Bobby,” bay; bred by the late W. K. Ramsay; sire, 
“Round Robin.” 


Pony Mares above 124 and under 14 hands. 


Francis Cook Marruews, Driffield, Yorkshire: First Prize, 10/., for his 
6 years-old ‘‘ Ozone,” brown (roadster) ; sire, ‘‘ Croton Oil.” 

FREDERICK BRANWHITE, Long Melford, Sudbury, Suffolk: Second Prize, 5/., 
for his 6 years-old ‘‘ Pretty Girl,” roan (Norfolk); bred by himself ; 
sire, ‘‘ Phenomenon ;” dam, ‘‘ Brown Bess.” 

JouN Brrvor, M.D.: the [eserved Number, to his 4 years-old “ Brazilia,” 
chesnut; bred by hiniself; sire, “‘ Bobby ; dam, ‘‘ Manilla,” 


Pony Geldings above 124 and under 14 hands, 


FREDERICK BRANWHITE: the Prize 10J., for his 5 years-old “ Pretty Boy,” 
roan (Norfolk) ; bred by Mr. Wibrew, Shimpling, Sudbury; sire, “St. 
Hubert.” 


Pony Stallions not eaceeding 124 hands. 


Tuomas Baker, Lynton, Barnstaple, Devon: the Prize 15/., for his 5 years-old 
‘*Gem,” bay (Exmoor) ; bred by Robert Smith, Emmett’s Grange, South 
Molton, Devon ; sire, “Grey Friar;” dam, “ Tickle-me-gently.” 


Pony Mares not exceeding 124 hands. 


Witi1am Henry Waker, Wennington, Romford, Essex: First Prize, 10/., 
for his 5 years-old ‘“‘ Kitty,” mixed colour (Home-bred). 

JoHN Jerrertes Stone, Ashton Villa, Wickham-road, Upper Lewisham- 
road, Kent: Second Prize, 5/., for his 3 years 1 month 15 days-old 
“‘ Cambria,” brown (Welsh) ; bred by Frederick Nevins Flintoff, Scybor- 
wen House, Llantrissant, Usk, Monmouthshire, 


Pony Geldings not exceeding 124 hands, 


Lorp Braysrooke, Heyden, Royston, Essex: the Prize 100., for his 5 years- 
old ‘‘ Comet,” grey (Exmoor). 
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PRIZES GIVEN BY THE HIGHLAND AND AGRICUL- 
TURAL SOCIETY OF SCOTLAND. 


Clydesdale Stallions and Colts. 


THe Duke or Hamitton anp Branpon, Hamilton Palace, Lanark: First 
Prize, 30/., for his 7 years and 11 days-old ‘‘Sir Walter Scott,” bay ; 
bred by George Scott, Ban, Largs, Ayr; sire, ‘‘ Clyde ;” dam, “‘ Maggie.” 

Wiri1am Kerr, Lochend, Kilburnie, Ayrshire: Second Prize, 15/., for his 
6 years and 15 days-old ‘“‘ Champion,’ bay; bred by Mr. Fleming, 
Auchenbothy, Kilmalcolm, Renfrew; sire, “ Prince ;” dam, ‘“‘ Jest.” 

Wii11am Srirmumnc, M.P., Kerr, Dunblane, Perth: Third Prize, Saver 
Mepat, for his 5 years 1 month and 2 weeks-old “ Forth,” bay; bred by 
himself ; sire, ‘“‘ Clyde;” dam, “ Darling.” 

James M‘Artney, Muchhart, Perth: the Reserved Number, to his 4 years and 
1 month-old “Garibaldi,” bay; bred by himself; sire, “‘Clyde;” dam, 
“* Nance.” 

Ropert Mowsray, Cambus, Clackmannan: First Prize, 20/., for his 2 years 
2 months and 17 days-old, bay ; bred by himself ; sire, ‘‘ Prince of Wales ;” 
dam, ‘ Tipsey.”’ 

Dante Locan, Netherton, Renfrew: Second Prize, 10/., for his 8 years-old 
**Rantan Robin,” brown; bred by Samuel Boyd, Ardnacross, Campbel- 
ton, Argyll; sire, ‘‘ Lofty ;” dam, ‘‘ Nancy.” 

JOHN Henprtss, Kirkwood, Coatbridge, Lanark : Third Prize, Siuven Mepat, 
for his 2 years and 1 month-old “‘ Colonel,” dark bay ; bred by D. C. R. 
C. Buchanan, Drumpella, Coatbridge; sire, ‘Ben Lomond;” dam, 
“* Jessie.” 

Rosert Mowsray: the Reserved Number, to his 2 years 5 months and 2 days- 
old ; bred by himself; sire, ‘‘ Prince of Wales ;’ dam, “ Jess,” 


Clydesdale Mares and Fillies. 


Joun Kerr, Morton, Mid Calder, Edinburgh : First Prize, 20/., for his 6 years- 
old ‘‘ Rosie,” brown. 

JAMES Gray, Blawart Hill, Yoker, Renfrew: Second Prize, 10/., for his 
5 years and 1 month-old “ Jessie,” bay ; bred by himself; sire, ‘‘ Rob 
Roy ;” dam, “Jessie.” 

CoLoneL BucHanaN, Drumpellier House, Coatbridge, Lanark: Third Prize, 
Sitver Mepat, for his 12 years-old “‘ Jess,” black. 

Wuu1am Strirumwe, M.P.: First Prize, 167., for his 6 years 1 month and 16 
days-old ‘‘ Nancy,” bay; bred by Moses Steven, Bellahouston, Govan 
by Glasgow; sire, ‘“ Lord Raglan ;” dam, “ Maggie.” 

Tue DvuKE or HamitTon AND BranpDon: Second Prize, 8/., for his 3 years 11 
months and 19 days-old “ Princess Maud,” bay ; bred by William Park, 
Balcohanaran, Dalmines, Dumbarton; sire, “ Sir Colin ;’ dam, “ Jess.” 

Wi1am Stieuine, M.P.: Third Prize, Siver Mepat, for his 7 years and 
2 months-old “Jess,” light bay; bred by Andrew Buchanan, Milton, 
Kilmalcolm, Renfrew ; sire, ‘‘ Prince.” 

Wu11am Srieiine, M.P.: the Reserved Number, to his 3 years 11 months 
and 4 days-old “ Bessy,” bay ; bred by Hugh Roger, Attiquin, Maybole, 
Ayr; sire, “ Farmer's Glory ;” dam, ‘‘ Maggie.” 
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Rosert Fixpuay, Easterhill, Glasgow : First Prize, 10/., for his 38 years 1 
month and 2 weeks-old « Bessie Bell,” bay ; bred by Mr. Park. 

Rosert Frypiay : Second Prize, 5/., for his 3 years and 1 month-old ‘‘ May 
Gray,” bay; bred by himself, 

Joun Henpries: Third Prize, Strver Mepat, for his 3 years-old ‘‘ Jane,” 
bay ; bred by Andrew Dunlop, Tirferguss, Campbelton. 

ALLAN Pontox, Ronachan, Kyntire: the Reserved Number, to his 3 years 
2 months and 2 weeks-old “Jean,” light bay; bred by himself; sire, 
“ Broom ;” dam, “ Jessie.” 


SHEEP. 


Leicester Rams. 

Wutram Sanpay, Holme Pierrepoint, Notts: First Prize, 20/., for his 16 
months-old ; bred by himself; sire, ‘‘M. Y.” 

Tuomas Epwarp Paw.ert, Beeston, Sandy, Beds: Second Prize, 10/., for his 
15 months-old ; bred by himself. 

WinLiam os : Third Prize, 5/., for his 16 months-old ; bred by himself; 
sire, °° Li. X.7 

Tuomas Epwarp PawLert: the Reserved Number, to his 15 mouths-old ; 
bred by himself. 

Wittiam Sanpay: the Gorp Mepat, and First Prize, 201., for his 2 years 
and 4 months-old; bred by himself ; sire, “G. Ne 

Witt1am Sanpay : Second Prize, 10/., for his 3 years and 4 months-old ; bred 
by himself; sire, “G. N.” 


Wi1iam Sanpay: Third Prize, 5l., for his 3 years and 4 months-old; bred 
by himself; sire, “ W. X.” 


Witt1am Sanpar: the Reserved Number, to his 2 years and 4 months-old; 
bred by himself; sire, “‘G. N.” 


Leicester Ewes—Pens of Five. 


Wi1iam Sanpay: First Prize, 20/., for his 16 months-old; bred by himself. 
Wiriam Sanpar: Second Prize, 10/., for his 16 months-old; bred by him- 
self. , 
Witt1am Lovet, Nafferton Grange, Driffield, Yorkshire: Third Prize, 57., for 

his 15 months-old ; bred by himself. 


LiEvTENANT-CoLoneL Witi1am Inox, Thorpe (ag vies Tamworth, Staf- 
fordshire : the Reserved Number, to his 16 months-old; bred by himself; 
sire, “ D. W.,” the property of William Sanday. 


Lincoln Rams. 
Txomas BumpsTEAD MarsHatt, Branston, Lincolnshire: First. Prize, 15/., for 
his 15 months and 2 weeks-old ; bred by himself. 
Tuomas BumpsTEAD MarsHati: Second Prize, 10/., for his 15 months and 
2 weeks-old; bred by himself. 


JAMES Mavrmm, Billinghay Dales, Coningsby, Lincolnshire: Third Prize, 
51., for his 16 months- old ; bred by Charles Battersby, Scotterne, Lincoln. 


JOHN un, Old Bank House, Long Sutton, Lincolnshire: the Leserved 
Number, to his 15 months and 2 weeks-old ; bred by himself. 
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Tuomas Bumrstrap Marsnati: First Prize, 15/., for his 8 years and 3 
months-old; bred by himself, 


JOHN CLARKE: Second Prize, 10/., for his 3 years 3 months and 2 weeks-old; 
bred by himself. 


James Mayrietp: Third Prize, 5/., for his 2 years and 8 months-old; bred 
by himself. 


JOHN CLARKE: the Reserved Number, to his 3 years 8 months and 2 weeks- 
old; bred by Thomas Marshall. 


Lincoln Ewes—Pens of Five. 


WILLIAM GREETHAM, Stainfield, Wragby, Lincolnshire: First Prize, 15/., for 
his 15 months and 8 weeks-old ; bred by himself. 


Cotswold Rams. 
Wuuiam Gare, Kilkenny Farm, Bibury, Fairford, Gloucestershire: First 
Prize, 15/., for his 16 months-old ; bred by himself. 


Epwarp Hawnpy, Sierford, Cheltenham, Gloucestershire: Second Prize, 10/., 
for his 15 months and 2 weeks-old ; bred by himself. 


Wi1iam Lane, Broadfield Farm, Northleach, Gloucestershire : Third Prize, 
5/., for his 14 months and 2 weeks-old ; bred by himself. 


Witam GARNE: the Leserved Number, to his 16 months-old; bred by him- 
self. 


Wii1am Lane: First Prize, 15/., for his 3 years 4 months and 3 weeks-old ; 
bred by himself, 


Witiiam Lane: Second Prize, 10/., for his 2 years 8 months and 2 weeks- 
old; bred by himself, 


Epwarp Hanpy: Third Prize, 5/., for his 3 years 3 months and 2 weeks-old ; 
bred by himself. 


Rosert Garne, Aldsworth, Northleach, Gloucestershire: the Reserved 
Number, to his 2 years and 4 months-old ; bred by himself. 


Cotswold Ewes—Pens of Five. 


Wuu1aM Lane: First Prize, 15/., for his 16 months-old; bred by himself. 
Joun Kine Tomas, Langford, Lechlade, Gloucestershire: Second Prize, 10/., 
for his 16 months-old; bred by himself. 


Wiiuiam Lane: Third Prize, 5/., for his 15 months and 2 weeks-old; bred 
by himself. 


Joun Kine Tomps: the Reserved Number, to his 16 months-old; bred by 
himself. 


Kentish or Romney Marsh Rams. 
Freperick Murton, Smeeth, Ashford, Kent: First Prize, 157., for his 15 
months-old; bred by himself. 
Tuomas BLAKE, Sycamore House, Dymchurch, Folkestone, Kent: Second 
Prize, 10/., for his 14 months-old; bred by himself. 
GroRGE JENNER, Parsonage House, Udimore, Rye, Sussex: Third Prize, 5/., 
for his 15 months-old; bred by Robert Kenward, New Place Farm, 
Icklesham, Rye. . 


Tuomas BuaKe: the Reserved Number, to his 14 months-old; bred by him- 
self, 
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Tuomas Brake: First Prize, 15/., for his 4 years and 2 months-old; bred 
by himself, 

Tuomas Buake: Second Prize, 10/., for his 4 years and 2 months-old; bred 
by himself. 


Freprerick Murton: Third Prize, 5/., for his 3 years and 3 months-old ; 
bred by himself. 


I'repERICcK Murton: the Reserved Number, to his 2 years and 3 months-old ; 
bred by himself. 


Kentish or Romney Marsh Ewes—Pens of Five. 
Ireperick Murton: First Prize, 15/., for his 15 months-old; bred by him- 
self. 


FrepEerIck Murtron: Second Prize, 10/., for his 15 months-old; bred by 
himself. 


Grorcz JENNER: Third Prize, 5/., for his 15 months-old; bred by James 
Hiider, Lee Farm, Rye, Sussex. 


Cuartes Murton, Lynstead, Sittingbourne, Kent: the Reserved Number, to 
his 14 months and 2 weeks-old; bred by himself, 


Long-woolled Rams (not Leicesters, Lincolns, Cotswolds, or Kentish). 
Joun Lynn, Church Farm, Stroxton, Grantham, Lincolnshire: First Prize, 
15/., for his 16 months-old (Lincoln and Leicester); bred by himself. 


Joun Lynn: Second Prize, 10/., for his 16 months-old (Lincoln and Leices- 
ter); bred by himself. 


Joux Lynn: Third Prize, 5/., for his 16 months-old (Lincoln and Leicester) ; 
bred by himself. 


Hueu Ayimer, West Dereham Abbey, Stoke Ferry, Norfolk: the Reserved 
Number, to his 16 months-old (West Dereham) ; bred by himself. 


JosEerH Simpson, Spofforth Park, Wetherby, Yorkshire: First Prize, 15/., for 
his 3 years and 3 months-old; bred by himself, 


JosrrH Simpson: Second Prize, 10/., for his 2 years and 3 months-old; bred 
by himself. 


JosrrH Simpson: Third Prize, 5/., for his 3 years 3 months and 1 week-old; 
bred by himself. 

Joun Lynn: the Reserved Number, to his 2 years and 4 months-old (Lincoln 
and Leicester); bred by himself. 


Long-woolled Ewes—Pens of Five (not Leicesters, Lincolns, Cotswolds, 
or Kentish). 
Hue Ayimer: First Prize, 15/., for his 16 months-old (West Dereham) ; 
bred by himself. 
JosErH Simpson: Second Prize, 10/., for his 15 months-old ; bred by himself. 


Joun Kine Tomss: Third Prize, 5/., for his 16 months-old (Cotswold Grey) ; 
bred by himself. 


South Down Rams. 


Tne Earn or Rapyor, Coleshill House, Highworth, Wilts: First Prize, 20/., 
for his 15 months-old; bred by himself. 


Wirt1am RigpEen, Hove, Brighton, Sussex: Second Prize, 10/., for his 16 
months-old; bred by himself. 
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Wit11am Riepen: Third Prize, 5/., for his 16 months-old ; bred by himself. 

Wit11am Riepen: the Leserved Number, to his 16 months-old; bred by 
himself. 

Wi11am RiepEn: the Gotp Mrpat, and First Prize, 20/., for his 3 years 
and 4 months-old; bred by himself. 

Lorp WaAtstncHAM, Merton Hall, Thetford, Norfolk: Second Prize, 10/., for 
his 2 years 3 months and 2 weeks-old; bred by himself. 

Lorp WatstncHam: Third Prize, 5/., for his 2 years 3 months and 2 weeks- 
old; bred by himself. 

Lorp WatstncHamM: the Reserved Number, to his 2 years 3 months and 2 
weeks-old; bred by himself. 


South-Down Ewes—Pens of five. 

THE LATE Sir RoperT GrorcE Turockmorron, Barr., Buckland, Farringdon, 
Berks: First Prize, 20/., for his 16 months-old ; bred by himself. 

Lorp WaALsincHAM: Second Prize, 10/., for his 15 months and 2 weeks-old ; 
bred by himself, 

Tue Ear or Rapnor: Third Prize, 5/., for his 15 months-old; bred by 
himself, 

Lorp Watsincuam : the Reserved Number, to his 15 months and 2 weeks-old ; 
bred by himself. 


Shropshire Rams. 


Tuomas Horton, Harnage Grange, Shrewsbury, Salop: First Prize, 15/., for 
his about 15 months-old ‘Lord Salop ;” bred by himself; sire, “ Duke of 
Kent.” 

Tuomas Manseuy, Adcott Hall, Shrewsbury: Second Prize, 10/., for his 15 
months-old ; bred by himself. 

Henry Marrurews, Montford, Shrewsbury: Third Prize, 5/7., for his 15 
months-old ; bred by himself. 

Tuomas Hortry, Jun., The Fosse, near Leamington, Warwickshire: the 
Reserved Number, to his 15 months-old “‘ Black Prince the 2nd ;” bred by 
himself; sire, ‘“‘ Black Prince.” 

Txomas Hortery, Jun.: First Prize, 157., for his 3 years 3 months and 15 
days-old ‘‘ Havelock ;” bred by himself; sire, ‘‘ Young Buckskin.” 

Price Wititam Bowen, Shrawardine Castle, Shrewsbury : Second Prize, 10/., 
for his 4 years and 3 months-old “ Patentee 4th ;” bred by 8. Byrd, The 
Lees, Stafford ; sire, “‘ Patentee.” 

Tuomas Horton: Third Prize, 5/., for his 3 years 8 months and 2 weeks-old 
“ St. Patrick ;” bred by himself; sire, “Old Shropshire,” 

Lorp Wentock, Bourton Cottage, Much Wenlock, Salop: the Reserved Num- 
ber, to his 2 years and 8 months-old ‘‘ Tommy No. 1;” bred by himself ; 
sire, ‘Old Sheep ;” dam, “‘ Queen Bet 2nd.” 


Shropshire Ewes—Pens of five. 


JAMES AND Epwarp Crane, Shrawardine, Shrewsbury: First Prize, 15/., for 
their 1 year 8 months and 2 weeks-old ; bred by themselves. 

JAMES AND Epwarp CRANE: Second Prize, 10/., for their 15 months-old; bred 
by themselves. 

Henry Marruews: Third Prize, 5/., for his 1 year 3 months and 2 weeks- 
old ; bred by himself. 
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Tuomas Hortey, Jun.: the Leserved Number, to his 15 months-old, bred by 
himself. 


Hampshire and West-Country Down Rams. 


SrepHen Kine, Old Hayward Farm, Hungerford, Berks: First Prize, 15/., 
for his 16 months and 2 weeks-old (West Country Down); bred by 
himself. 


StTePuEeN Kina: Second Prize, 10/., for his 16 months and 2 weeks-old (West 
Country Down) ; bred by himself. 

Joun Ruexs Nears, Northington Farm, Overton, Hants: Third Prize, 5/., 
for his 17 months and 1 week-old (Improved Hampshire Down) ; bred by 
himself. 

James L. Waxpron, Marridge Hill, Ramsbury, Wilts : the Reserved Number, 
to his 16 months 2 weeks and 4 days-old (West Country Down) ; bred by 
himself, 

Wiii1am Humrrey, Oak Ash, Chaddleworth, Wantage, Berks: First Prize, 
15/., for his 2 years and 5 months-old ; bred by himself. 


~ 


Witi1am Humrrey: Second Prize, 10/., for his 3 years 5 months and 10 
-days-old ; bred by himself. 

Srepuen Kine: Third Prize, 5/., for his 2 years 4 months and 2 weeks-old 
(West Country Down); bred by himself. 

_ Wini1AM Brown Cannine, Chisledon, Swindon, Wilts, the Reserved Number, 

to his 2 years 4 months and 2 weeks-old (West Country Down) ; bred by 

himself, 


Hampshire and West Country Down Ewes—Pens of five. 


Witt1am Humrrey: First Prize, 15/., for his 16 months and 3 weeks-old 
(West Country Down) ; bred by himself. 


Wi11am RowpEN Suirtier, Bishopston, Salisbury, Wilts: Second Prize, 
10/., for his about 16 months and 2 weeks-old (Improved Hampshire Down); 
bred by himself. 

Witu1amM Francis Bennerr, Chilmark, Salisbury, Wilts: Third Prize, 52., 
for his 17 months old (Improved Hampshire) ; bred by himself. 

Wit1AmM Browne Cannine: the Reserved Number, to his 16 months and 2 
weeks-old (West Country Down) ; bred by himself. 

CuartEs GILLETT, Cote House, Bampton, Farringdon, Berks : First Prize, 15/., 
for his 16 months and 8 weeks-old ; bred by himself. 

CHARLES GILLETT: Second Prize, 10/., for his 16 months and 23 days-old ; 
bred by himself. 


Cuar.es Ginterr: Third Prize, 57., for his 17 months-old ; bred by himself. 


CHARLEs GILLETT: the Reserved Number, to his 16 months and 26 days-old ; 
bred by himself. 


Cuartes Gittert: First Prize, 15/., for his 2 years 4 months and 27 days- 
old: bred by himself. 


Tue Execurors oF THE LATE SAMUEL TREADWELL, Upper Winchendon, 

Waddesdon, Aylesbury, Bucks : Second Prize, 10U., for his about 3 years 

a months and 2 weeks-old ; bred by Charles Gillett, Cote House, Bampton, 
xford. 


Henry Barnerr, Glympton Park, Woodstock, Oxon: Third Prize, 57., for 


his 2 years and 4 months-old; bred by H. L, Gaskell, Kiddington Hall, 
Woodstock, Oxon. 
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Henry Lomax Gaskewx, Kiddington Hall, Woodstock, Oxon: the Reserved 
Number, to his 2 years 4 months and 8 days-old; bred by himself. 


Oxfordshire Down Ewes—Pens of five. 
CuarLEs GitteTT: First Prize, 15/., for his 16 months and 3 weeks-old ; 
bred by himself. 
Tue Duxe or Marizorouenr, Blenheim, Woodstock, Oxon: Second Prize, 
10/., for his about 16 months-old ; bred by himself. 
Cuartes Howarp, Biddenham, Beds: Third Prize, 5/., for his 16 months 
and 2 weeks-old ; bred by himself. 


JosEPH Drucr, Eynsham, Oxford: the Reserved Number,to his 16 months 
and 2 weeks-old; bred by himself. 


Dorset Rams. 

Tuomas Dancer, Huntstile, Bridgwater, Somerset: First Prize, 15/., for his 
17 months and 3 weeks-old; bred by himself. 

Tuomas DanGEeR: Second Prize, 10/., for his 17 months and 8 weeks-old ; 
bred by himself. 

Freperick Bonp, Whitelackinton, Ilminster, Somerset: Third Prize, 5/., for 
his 18 months-old ; bred by William Blake, South Petherton, Somerset. 

Frepertck Bonp: the Reserved Number, to his 18 months-old; bred by 
himself. 

Tuomas Dancer: First Prize, 15/., for his 3 years and 6 months-old ; bred’ 
by himself. 

Tuomas Dancer: Second Prize, 10/., for his 2 years 5 months and 8 weeks- 
old; bred by himself. 

Wutt1am Pavitt, Piddletown, Dorchester: Third Prize, 5/., for his 3 years 5 
months and 5 days-old; bred by Matthew Paull, Piddletown. 

Wittiam Pauti: the Reserved Number, to his 2 years 5 months and 19 days- 
old; bred by Matthew Paull. 


Dorset Ewes—Pens of five. 


Tuomas DancEr: First Prize, 15/., for his 17 months and 2 weeks-old ; bred 
by himself. 

Tuomas Dancer: Second Prize, 10/., for his 17 months and 2 weeks-old; 
bred by himself. 

Freperick Bonp: Third Prize, 5/., for his 18 months-old ; bred by himself. 


Mountain Rams. 

Rricuarp Eastwoop, Swinshawe House, Burnley, Lancaster: First Prize, 15/., 
for his 1 year and 3 months-old ‘‘ King of the Forest” (Mountain or 
Lonk); bred by Mrs. Green, Todley Hall, Keighley, Yorkshire. 

Ricuarp Kasrwoop: Second Prize, 10/., for bis 15 months-old “ King of 
Bowland” (Mountain or Lonk) ; bred by Mrs. Green. 

James Merson, Brinsworthy, North Molton, Devon: Third Prize, 5/., for his 
15 months and 3 weeks-old (pure-bred Exmoor) ; bred by himself. 

Ams Merson: the Reserved Number, to his 16 months and 1 week-old (pure 
Exmoor); bred by himself. 

JONATHAN PrEL, Knowlmere Manor, Clitheroe, Yorkshire: First Prize, 152., 
for his 7 years and 3 months-old ‘* Mountain King” (pure Lonk) ; bred 
by W. Widdup, Hould Top, Silsden, Yorkshire. 
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JONATHAN PeEL: Second Prize, 10/., for his 4 years 3 months and 1 week- 
old “Son of the Mountain King” (pure Lonk); bred by James Duerden, 
Marsden, Colne, Lancashire; sire, ‘‘ Mountain King.” 

James QuartLy, Molland House, South Molton, Devon: Third Prize, 57., for 
his 3 years 4 months and 2 weeks-old (pure Exmoor); bred by Philip 
Halse, Molland. 

James Merson : the Reserved Number, to his 2 years and 4 months-old (pure- 
bred Exmoor); bred by himself. 


Mountain Ewes—Pens of five. 


JONATHAN Pre: First Prize, 15/., for his 1 year.2 months and about 3 
weeks-old “ Mountain Queens Nos. 41, 42, 45, 48, 50 (pure Henk) bred 
by himself; sire, “ Mountain King.” 

THe HonouraBLE CoLoneL Pennant, M.P., Penrhyn Castle, Banscr, Car- 
narvon ;: Second Prize, 10/., for his 15 months-old (Cheviot) ; bred by 
himself, 

James Quartty: Third Prize, 5/., for his 15 months-old (pure Exmoor) ; bred 
by himself, 

Ricuarp Hastwoop : the Reserved Number, to his 15 months-old (Mountain) ; 
bred by Mrs. Green. 


PRIZES GIVEN BY THE HIGHLAND AND AGRICUL- 
TURAL SOCIETY OF SCOTLAND. 


Blackfaced Tups. 


Gavin Sanpmanps, North Cumberhead, Lesmahagan, Lanark: First Prize, 
10/., for his 4 years 2 months and 1 week-old ; bred by himself. 


James Drirs, Barr, Sanquhar, Dumfries : Second Prize, 5/., for his 2 years 
and 2 months-old “ Donald ;” bred by David Toyer, Knowchead, Campsie, 
Stirling. 

Rosert Exxiorr, Laighwood, Dunkeld, Perthshire: Third Prize, Stnver 
Mepat, for his nearly 2 years and 2 months-old ; bred by himself. 

James Drire: the Reserved Number, to his 2 years and 2 months-old 
“Campsie ;” bred by David Toyer. 

James Drire: First Prize, 10/., for his 14 months-old ‘‘ The Ayrshire Laddie ;” 
bred by Captain Kennedy, of Glenapp, Ballantrae, Ayr. 

Jamus Drire: Second Prize, 5/., for his 14 months-old “ Bob ;” bred by 
himself. 


Jonn Matcoum, Poltalloch : Third Prize, Srnver Mepat, for his 15 months- 
old; bred by himself. 


JAMES paca the Reserved Number, to his 14 months-old “ Baldie ;” bred by 
David Toyer. 


Blackfaced Ewes—Pens of five. 


ALLAN Pottox, Ronachan, Clachan, Cantire, Argyll, First Prize, 87., for his 
tivo 3 years 24 months and three 2 years 23 months-old ; bred by himself. 
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James Drire: Second Prize, 4/., for his 3 years and 2 months-old ‘The 
Nithsdale Beauties ;’ bred by himself. 

SamMuUEL NEWALL, Eastby, Skipton, Yorkshire: Third Prize, Sinver MepAt, 
for his 4 years and 3 months-old. 

James Drire: First Prize, 8/., for his 14 months-old “ The Yochan Pets ;” 
bred by himself. 

ALEXANDER CAMPBELL, Auchindarroch, Lochgilphead, Argyll: Second Prize, 
41., for his 15 months-old; bred by himself. 

Gaviy Sanpinands: Third Prize, Siuver Mepat, for his 14 months and 1 or 
2 weeks-old ; bred by himself. 

nae ae a : the Reserved Number, to his about 14 months old; bred by 

mself, 


- Cheviot Tups. 

Tuomas Brypon, Kinnethead, Moffat, Dumfriesshire : First Prize, 10/., for his 
2 years 2 months and 3 weeks-old; bred by himself. 

JAMES Brypoy, Moodlaw, Langholme, Dumfries: Second Prize, 57., for his 
3 years 2 months and 2 weeks-old ; bred by himself. 

THomas CHaLMErs Bortuwicx, Hopsrig, Langholme, Dumfries: Third Prize, 
Sitver Mepat, for his 8 years 2 months and 2 weeks-old; bred by 
himself. 

THomas CHALMERS BorTHWICK : the Reserved Number, to his 2 years 2 months 
and 2 weeks-old; bred by himself. 

Witu1am Graxnam Hunter, Dumfedling, Langholme, Dumfriesshire: First 
Prize, 10/., for his 14 months and 8 days-old; bred by himself. 

RosBertT Boruanp, Auchincairn, Closeburn, Thornhill, Dumfries : Second Prize, 
5/., for his 14 months-old ; bred by himself. 

Wit1amM Granam Hunter: Third Prize, Smver Mepat, for his 14 months 
and 9 days-old ; bred by himself. 

Robert Borntanp: the Reserved Number, to his 14 months-old; bred by 
himself. 


Cheviot Ewes—Pens of five. 


Tuomas Cuatmers Bortuwick: First Prize, 8/., for his 2 and 3 years 2 
months and 2 weeks-old ; bred by himself. 

Tue Hon. Coronet Pexnant, M.P.: Second Prize, 4/., for his two 4 years 
3 months and two 3 years 3 months-old and one 2 years and 3 months- 
old ; bred by himself. 

Rosert BorranpD: First Prize, 8/., for his 14 months-old ; bred by himseif. 

THomas Cuatmers Bortuwick: Second Prize, 4/., for his 14 months and 2 
weeks-old ; bred by himself. 

Sm Granam Granam Montcomery, Bart., M.P., Stobo Castle, Peebles: 
Third Prize, Smiver Mepat, for his about 14.months and 2 weeks-old ; 
bred by himself; sire, “‘ Capplegill.” 

THomMAs CHALMERS BortTuwick: the Reserved Number, to his 14 months and 
2 weeks-old; bred by himself. 
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PIGS. 


Large Breed Boars. 


Joun Dyson, Adelphi Hotel, Dock Street, Leeds, Yorkshire: First Prize, 10/., 
for his i year 7 months 3 weeks and 6 days-old, white with spots ; bred 
by himself; sire, “ Billy Bradley ;” dam, “Lady. ie 

Joun Hickman, West Parade, Spring Bank, Hull: Second Prize, 5/., for his 
about 3 years and 1 month-old “ Garibaldi,” white ; bred by John Palmer ; 
sire, “ Young Hector ;” sire of dam, “‘ Old Duke.” 

Writam Brapitey WarmNMAN, Carhead Cross Hills, Yorkshire: the Reserved 
Number, to his about 2 years 7 months and 2 weeks-old “ Flag of Truce,” 
white (Yorkshire.) 


Small White Breed Boars. 


Micuart Gavins, The Fox Inn, Woodhouse Carr, Leeds: First Prize, 10V., 
for his 1 year 1 month and 28 days-old “‘ Roger Bacon ;” bred by himself ; 
sire, Lord Wenlock’s “‘ Cato ;? dam, “ Windsor Lass.” 

Grorce Maneuss, Givendale, Ripon, Yorkshire: Second Prize, 52., for his 1 
year and 2 weeks-old “ Prizetaker,” white (Yorkshire | and Cumberland) ; 
bred by himself; sire, ‘‘ Diamond ;” dam, “ Princess.” 

Grorce Maneies: the Reserved Number, to his 9 months-old “ Lottery,” 
white (Yorkshire and Cumberland) ; bred by himself ; sire, ‘‘ Diamond ;” 
dam, “‘ Beauty.” 


Small Black Breed Boars. 


Grorce Mumrorp Sexton, Wherstead Hall, Ipswich, Suffolk: First Prize, 
10/., for his 1 year 2 months and 13 days-old “ Chaff” (Improved Suffolk) ; 
bred by himself; sire, “ Terror ;” dam, ‘‘ Canterbury Lass the 1st.” 

Tomas Crisp, Batley Abbey, Wickham-Market, Suffolk: Second. Prize, 57. 
for his 1 year and 2 days-old (Improved Suffolk) ; bred by himself. 

GrorcE Mumrorp Sexton: the Reserved Number, to his 1 year and 1 day- 
old “ Clear the Way ” (Improved Suffolk); bred by himself: sire, “ The 
Giant ;” dam, sister to ‘‘ Negress.” 


Berkshire Boars. 


THE LATE Sir Ropert GroreE THROCKMORTON, Barr. : First Prize, 10/., for 
his 1 year 10 months and 1 week-old “* Lablache ;” bred by John Mitchell, 
Tver Lodge, Uxbridge, Middlesex ; sire, “ Buckland Boy ;” dam, “ Jenny 
Lind.” 

Wi11am Hewer, Sevenhanipton, Highworth; Wilts: Second Prize, 5/., ‘for 
his 1 year 2 months and 2 weeks-old; bred by himself; sire, “ Uncle 
Tom;” dam, “ Ruth.” 

Rev. Henry G. Batty, Swindon, Wilts: the Reserved Number, to his 2 years 
5 months and 25 days-old “King of Gloucester;” bred by himself; sire, 
“King of Warwick ;” dam, “ Rival.” 


Boars not eligible for the preceding Classes. 


JoHN Parkinson, Girlington Cottage, Bradford, Yorkshire: First Prize, 10J., 
for his 7 months and 2 weeks-old “Roger,” white (Yorkshire); bred by 
himself; sire, “ Victory ;” dam, “ Lucy.” 
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Wititam Brapnry WaAINMAN: Second Prize, 5/., for his 11 months and 19 
days-old ‘‘ Pipe of Peace,” white (Yorkshire Middle) ; bred by himself. 

Georce CHAPMAN, Seamer, Scarborough, Yorkshire: the eserved Number, to 
his 1 year 8 months and 16 days-old ‘‘ Yorkshireman,” white and black ; 
bred by J. Donkin, North Grimston, Malton, Yorkshire ; sire, “ Ajax.” 


Large Breeding Sows. 


Wini1am Braptey Watnman: First Prize, 10., for his about 3 years-old 
“Bright Hope,” white (Yorkshire). 

Epwarp Harrison, Woodhouse Moor, Leeds: Second Prize, 5/., for his 2 years 
8 months and 2 weeks-old “ Leeds Lass,” white; bred by Thomas Barker, 
Woodhouse Lane, Leeds; sire, ‘‘ Wharfedale Lad ;” dam, “ Miss 
Havelock.” 


Small White Breeding Sows. 


Wiitam BrapLEY WaAINMAN: First Prize, 10/., for his 1 year 8 months and 
26 days-old “ Silver Wing” (Yorkshire) ; bred by himself. 

SaMuEL GraTER STEARN, Brandeston, Wickham Market, Suffolk : Second 
Prize, 5/., for his 2 years and 6 days-old “ Victoria” (Suffolk) ; bred by 
himself; sire, “ Duke ;” dam, ‘‘ Duchess.” 

Grorce Epwarp Taytor, Oatlands, Leeds: the Reserved Number, to his 1 
year and 1 week-old “* Young Dewdrop ;” bred by Robert Topling, Black 
Grove Terrace, Leeds; sire, “ Hero ;” dam, “ Jenny.” 


Small Black Breeding Sows. 


Grorce Mumrorp Sexton: First Prize, 10/., for his 1 year 1 month and 8 
days-old “ Negress 2nd” (Improved Suffolk); bred by himself; sire, 
‘* Negro ;” dam, “ Negress.” 

GrorcE Mumrorp Sexton : Second Prize, 5/., for his 1 year 2 months and 13 
days-old ‘ Bumptious” (Improved Suffolk); bred by himself; sire, 
“ Terror ;”? dam, “‘ Canterbury Lass 1st.” 

SamuEL Wotton, Kesgrave, Woodbridge, Suffolk : the Reserved Number, to 
his about 4 years and 8 months-old “‘ Miss Northy ” (Improved Suffolk) ; 
bred by himself; sire, ‘‘ Negro ;’ dam, “* Pug.” 


Berkshire Breeding Sows. 


THE LATE Sir R.G. Tarocxmorton, Bart. : First Prize, 10/., for his 4 years 
10 months and 1 week-old ‘“‘ Favourite 2nd;” bred by himself; sire, 
‘Sir Robert ;” dam, “ Favourite.” 

Wittram James Sapier, Bentham Calecutt, Cricklade, Wilts: Second Prize, 
51., for his 2 years 38 months and 8 days-old “ Bracebridge the Third ;” 
bred by himself; sire, “‘ Ermington ;” dam, “ Nightingale.” 

RoyaL AGRICULTURAL COLLEGE, Cirencester, Gloucestershire: the Reserved 
Number, to their 11 months and 10 days-old; bred by themselves. 


Breeding Sows, not eligible for the preceding Classes. 

Writuiam Brapiey Warman: First Prize, 10/., for his 2 years 3 months 
and 2 days-old “The Missing Link,” white (Yorkshire middle breed); 
bred by himself. 

Wititam BrapLey Wartyxman: Second Prize, 5/., for his about 2 years and 4 
months-old “Craven Belle ;” white (Yorkshire middle breed) ; bred by 
John Birkbeck, Threapland House, Skipton-in-Craven, Yorkshire. 
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Wui1am Earptey, Larkton Hall, Malpas, Cheshire: the Reserved Nwinber, 
to his 2 years 9 months and 26 days-old, white with a little blue 
(Cheshire middle breed) ; bred by Thomas Teasdale. 


Large Breeding Sow Pigs—Pens of Three. 


Winw1am Braptey Wainman: First Prize, 10/., for his 7 months and 26 
days-old white (Yorkshire) ; bred by himself. 

JoHN Hickman: Second Prize, 5/., for his 7 months and 22 days-old ‘“‘ Nancy,” 
“ Blink Bonny, ities Virago,” ‘white (improved) ; bred by himself; sire, 
“ Garibaldi ;” dam, “ Miss Nightingale.” 


Small White Breeding Sow Pigs—Pens of Three. 


Lorp Wentock, Escrick Park, Yorkshire: First Prize, 107., for his 7 months- 
old ; bred by himself; sire, “ Cumberland ;” dam, “ Antias.” 

Lorp Wentock: Second Prize, 5/., for his 7 months and 3 weeks-old; bred 
by himself; sire, “‘ Cumberland ;” dam, “ Princess.” 

Tur Hon. Coronet Hoop: the Reserved Number to his 7 months and 2 
weeks-old “ Sophy,” ‘‘ Ann,” ‘ Jane,” white ; bred at H.R.H. the Prince 
Consort’s Shaw Farm, Windsor; sire, ‘‘ Buckland ;” dam, ‘‘ Mayflower.” 


Small Black Breeding Sow Pigs—Pens of Three. 


GrorGE Mumrorp Sexton: First Prize, 102., for his 7 months and 9 days-old 
“ Never-give-up ” (Improved Suffolk) ; bred by himself; sire, “ Terror;” 
dam, ‘ Canterbury Lass.” 

SamurL Wotton: Second Prize, 5/., for his 6 months and 1 week-old 
(Improved Suffolk); bred by himself; sire, “ Napoleon ;” dam, “The 
Paris Belle.” 


Berkshire Breeding Sow Pigs—Pens of Three. 


Tue Rev. Henry G. Barty: First Prize, 10/., for his 6 months and 29 
days-old; bred by himself; sire, “ Rival Boy ;” dam, “ Rival Princess.” 

JOSEPH Davee: Second Prize, 5/., for his 7 months and 4 days-old; bred 
by himself. 

Wittiam Hewer, Sevenhampton, Highworth, Wilts: the Reserved Number, 
to his 7 months and 2 weeks- old; bred by himself; sire, ‘‘ Gipsy Boy 
the 15th ;” dam, “ Duchess of Dorchester.” 


Breeding Sow Pigs, not eligible for the preceding Classes, 
Pens of Three. 


W. B. Waryman: First Prize, 10/., for his 7 months and 13 days-old, white 
(Yorkshire middle breed) ; bred by himself. 

JOSEPH GLEDHILL, High Street, Heckmondwike, Yorkshire : Second Prize, 5/., 
for his 7 months and 2 days-old, white  (iniddle breed); bred by himscl!’; 
sire, “ Volunteer ;” dam, ‘‘ Lady Kate.” 

coe CHAPMAN, Seamer, Scarborough, Yorkshire: the Reserved Number, 

o his 7 months and 20 days-old ‘“‘The Three Lilies,” white and blxe 
(middle breed); bred by Edward Dickinson Nesfield, Scarborough ; sire, 
“ Yorkshireman.” 
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FOREIGN CATTLE. 
Charolaise Bulls. 


ComTE CHARLES DE Bovurixh, a Villars, Département de la Niévre: First 
Prize, Gotp MrpAt, for his 2 years 2 months and 19 days-old ‘‘ France,” 
white : bred by himself, 


Charolaise Cows. 


ComTE CHARLES DE Bourtf: First Prize, Gory Mrpat, for his 4 years 4 
months and 2 weeks-old, white; bred by himself. 

ComrTe CHARLES DE Bourmif&: the Granp Gotp Mepat, for the above Bull 
and Cow. 


Garonnaise Bulls. 


Henry Josera Evvarp, 3 Vert, St. Denis, de Seine-et-Marne: First Prize, 
Gop Mepat, for his 3 years and 3 months-old, greyish brown; bred 
by M. Dardenne, au Chateau du Maurens, pres Gimont, Gers, France. 


Norman Bulls. 


Gior (Parrarr, Ainé), Chevry, Cossigny, Seine-et-Marne : ! First Prize, Gonp 
Mepat, for his 2 years and 1 week-old, roan ; bred by himself. 

Henry Joseph Exvarp: Third Prize, Bronze Mepat, for his 2 years 9 
months and 2 days-old, roan; bred by M. Chartier, 2 Annette (Seine-et- 
Marne). 


Norman Cows. 


Giot (Parrart, Ainé): First Prize, Gorp Mepat, for his 5 years and 2 
months-old ; bred by M. Goussard Dives (Eure-et-Loir). 

Henry JoserpH Exvarp: Second Prize, SruvEr Mepat, for his 5 years 1 
month and 2 days-old ; bred by himself. 

Giot (Parrait, Ainé): Third Prize, Bronze Mrepat, for his 2 years 4 months 
2 weeks and 3 days-old; bred by himself. 


Pyrenean Bulls. 


Henry JosepH Exvarp: First Prize, Gorp Mepat, for his 2 years and 9 
months-old (Bearnese Race Pyrenean); bred by Jean Serre, 4 St. Faust, 
Basses Pyrénées. 

Henry JosepH Ervarp: Third Prize, Bronze Mrpat, for his 1 year and 10 
months-old (Pure Pyrenean); bred by Mr. Borie (Comeille), & Asson, 
département des Basses Pyrénées. 


Breton Bulls. 


Samuet Camrrecp Baker, Beaufort Street, King’s Road, Chelsea, Middlesex : 
First Prize, Gorp Mepat, for his 4 years and 2 months-old “ Prince,” 
black and white. 

Gior (Parrait, Ainé): Second Prize, Smver Mrpan, for his 2 years 9 
months and 16 days-old, black and white; bred by himself. 

S. A. Mapame LA Princesse Bactoccut, of Korn-er-houét, Morbihan, France: 
Third Prize, Bronze Mrpat, for her 1 year and 3 months-old, black and 
white; bred by herself. 
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Breton Cows. 


Gror (Parrarr, Ainé): First Prize, Gotp Mepat, for his 2 ven 11 months 
and 12 days-old, white and roan ; bred by himself. 

8S. A. Mapame ta Princussp Bactocont: Second Prize, Sinver Mareaa. for 
her 4 years-old, black and white ; bred by le Comte de Labourdonnaie, a 
Coesandre, Grand Champ. 

Henry Josern Exvarp: Third Prize, Bronze Mxpat, for his 5 years 1 month 
and 10 days-old, black and white; bred by M. Daudigné, & Muzillac, 
Morbihan, France. 


Other French Breed Bulls. 


Gror (Parrarr, Ainé): First Prize, Gory Mernpat, for his 3 years and 8 
months-old, pure (Franche- Comté) ; bred by Challes Grappe, Charmoilles 
(Haute-S adne).. « 


Other French Breed Cows. 


Gior (Parrarr, Ainé): First Prize, Gotp Mrpat, for his 38 years and 8 
months-old, pure Fémeline (Franche-Comté); bred by Charles Grappe, 
Charmoilles (Haute-Sadne), 


Flemish Bulls. 


Henri Mautegv, Tappelle les Dunkerque (Nord), France: First Prize, Goup 
Mepat, for his 2 years and 4 months-old, red ; bred by himself. 


Flemish Cows. 


Henri Maniev: First Prize, Gorp Mepat, for his 3 years and 1 month-old, 
red; bred by himself. 


Dutch Cows. 


Gior (Parrarr, Ainé): First Prize, Gorp Mrpat, for his 2 years 1 month 
and 6 days-old, red and white ; bred by himself. 

AarnouD Henprik VAN WickrvoorT CroMMELIN, Berkenrode, near Harlem, 
Holland: Second Prize, Smiver Mepat, for his 4 years 1 month and 
17 days-old, black and white; bred by himself. 


Swiss Bulls (Brown). 


ForsTaND DES SCHWEIZERISEHEN, Bawernvereins, Schwyz: First Prize, Gop 
Mepat, for his 2 years and 4 months-old (tall Swiss race) brown; bred 
by J ohann Grossman, Alpthal, Canton Schwyz. 

BretHern Scunerper, St. Urbanhof, Gemeinde Sursee, Canton Luzern : 
Second Prize, SILVER Mepat, for his 1 year and 3 "months-old (Swiss 

race), brown ; bred by himself. 

HeErnricu Tene Feld Meilen, near Zurich: Third Prize, Bronzm MepAt, 
for his 2 years and 4 months-old, brown, tall and heavy ; bred by Jacob 
Walder, Horgen,. ios 


Swiss Cows (Brown). 


Franz Cart Merrie, Goldau, Canton Schwyz: First Prize, Gorn Mrpat, 
for his 4 years- -old (tall spotted race), brown; bred by Mr. Martin, 
at the Giizgren Ybere. 
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Herxricu Scumip, Gattikon Gemeinde, Thalweil, Canton of Ziirich, Switzer- 
land: Second Prize, Smver Mepat, for his 4 years and 6 months-old, 
tall brown purest Swiss race; bred by Mr. Leonz Henggeler, in Unter 
Aegeri, Canton of Zug. 

PRESIDENT OF THE Swiss AGRICULTURAL SocireTy, ScHwyz: Third Prize, 
Bronze Mepat, for his 4 years and 3 months-old (tall Swiss race), light 
brown ; bred by Clemens Gyr, in Hinsiedeln, Canton of Schytz. 


Swiss Bulls (Coloured). 


LANDWIRTHSCHAFTLICHE GESELLSCHAFT V. SIMMENTHAL UND SAANEN (J. G- 
Karlen, Grossrath in Erlenbach, near Thun, Switzerland): First Prize, 
Gotp Mepat, for his 3 years 8 months and 24 days-old (tall speckled 
race of Simmenthal), red and white; bred by Johann Klossner, Latter- 
bach, near Erlenbach, Berne, Switzerland. 

Burry, JEAN, Lussorf, Commune de Guin, Canton of Fribourg: Second Prize, 
Smver Mepat, for his 4 years-old (Fribourg) spotted red and white ; 
bred by Pierre Werro, at Raesch, Commune de Guin, Canton de 
Fribourg. 

ApriIEN EcorFey, Villars Sousmont, Canton of Fribourg : Third Prize, Bronze 
Mepat, for his 2 years 1 month and 15 days-old (Fribourg speckled), 
spotted red; bred by himself. 


Swiss Cows (Coloured). 


AprIEN Ecorrry: First Prize, Gonp Mepat, for his 5 years 3 months and 
17 days-old (spotted Fribourg race), red and pale white; bred by 
Mr. Reichenbach at Gessenay. 

JEAN FERNAND DE Loyss, de Treytorrens, Dorigny, prés Lausanne, Canton de 
Vaud, Switzerland: Second Prize, Smiiver Mepat, for his 3 years and 3 
weeks-old (tall spotted race), red; bred by Mr. Lempen, at Betterier, 
Canton of Berne, Switzerland. 

JEAN FERNAND DE Loyss: Third Prize, Bronze Mepat, for his 3 years 5 
months and 8 weeks-old (tall spotted race), red ; bred by Jean Klooner, at 
Zweisimmen, Canton of Berne, Switzerland. 


FOREIGN HORSES. 


Heavy Draught Horses. 


Desvaux Roze (agriculturist), at Courville, department of Eure-et-Loir. 
First Prize, Goup Merpat, for his 4 years and 2 months-old stallion, 
“‘Empereur,” pure Percheroune breed, greyish black, deeply marked on 
head ; bred by himself. 


FOREIGN SHEEP. 


French Merino Rams. 


Cuar.es Leresvee, St. Escobille, département de Seine-et-Oise: the Graxp 
Gotp Mepat, and First Prize, Gorp Merpat, for his 3 years 6 mozths 
and 10 days-old ; bred by himself. 

Germain Vicror Garnop, Genouilly, Crisenoy, département de Seinc-et- 
Marne: Second Prize, Smuver Mepat, for his 2 years and 1 month-v!d ; 
bred by himself, 
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Avuauste CHariLes Louts Noster, Chateau-Renard, arrondissement de Mon- 
targis, département du Loiret: Third Prize, Bronze Mepat, for his 
2 years 10 months and 1 week-old ; bred by himself. 


French Merino Ewes—Pens of Three. 


Arsrenn Garrynau, Farm of Beau Francais, Canton of Illiers, department of 
Eure-et-Loir: First Prize, Gotrp Mrpat, for his 4 years 6 months, 
3 years 6 months 1 week, 4 years 6 months 2 weeks-old; bred by 
himself. 

GERMAIN Victor GarNop: Second Prize, Siuver Mepat, for his 1 year and 
7 months-old; bred by himself. 

Marin René Bareieau, Illiers, department of Hure-et-Loir: Third Prize, 
Bronze Mrpat, for his 2 years 7 months and 10 days-old; bred by 
himself, 

Spanish Merino Rams. 

CuristrAN Carn Suntuerm, Niedergandern, near Gottingen, in Hanover: 
First Prize, Gorp Mrpan, for his 1 year-old; bred by M. Edward 
Kunitz, Dresden. 

CuristrAN Cart SuntHErm: Second Prize, Smiver Mepat, for his 11 months 
and 20 days-old; bred by M. Edward Kunitz, Dresden. 


Curistian Cart Suntaem: Third Prize, Bronze Mepat, for his 11 months 
and 5 days-old; bred by M, Edward Kunitz, Dresden. 


Spanish Merino Ewes—Pens of Three. 


Freperick Homryrr, Ranzin, near Mokow, Pomerania: First Prize, Gonp 
Mepat, for his 2 years and 2 months-old; bred by himself. ’ 

Freprerick Homeyrer: Second Prize, Strver Merpat, for his 2 years and 
2 months-old ; bred by himself, 

CunistrAN Carn Sunrnem: Third Prize, Bronze Mepat, for his 4 years, 
2 years 11 months 23 days, 2 years 9 months 19 days-old; bred by 
M. Edward Kunitz, director of the Schaferei, Dresden. 


Saxony Merino Rams. 


Cart Aueust GapEGcast, Thal, near Oschatz, Saxony: the Granp Gop 
Menpat, and First Prize, Gorp Mepat, for his 3 years 2 months and 6 
days-old ; bred by himself. 

Herwricu ApotpH STriGER, Leutewitz and Lothayn, near Meissen: Second 
Prize, Smuver Mepat, for his 2 years 3 months and 1 day-old; bred by 
himself. 

Saxony Merino Ewes—Pens of Three. 

Heinrich ApoLrpH Sreicer; First Prize, Gory Mepat, for his 2 years 2 
months 16 days, 2 years 1 month 22 days, 2 years 2 months 138 
days-old ; bred by himself. 

Cart Auaust Gaprcast: Second Prize, SmivEr Mepat, for his 2 years 
2 months 16 days, 1 year 2 months 10 days, 1 year 2 months 18 
days-old ; bred by himself. 


Long-Woolled Rams. 


Gior (Parrarr, Ainé): First Prize,Gorp Mrpat, for his 2 years and 5 
months-old (Soyeuse de Mauchamp); bred by M, Lefevre, Geviolles 
(Cote @Or), 
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Short-Woolled Rams, not qualified for the above Classes. 


AccrimaTisaTion Society, 3, Duke Street, Adelphi, W.C.: Bronze Mepat, 
for their Chinese, age unknown, 


Short-Woolled Ewes, not qualified for the above Classes—Pens of Three. 


ACCLIMATISATION Socizty, 3, Duke Street, Adelphi, W.C.: Bronze Mrpat, 
for their Chinese, age unknown. 


Cross-bred Merino Rams. 
Gior (Parrait, Ainé): First’ Prize, Gotp Mepat, for his 2 years 5 months 
and 1 week-old; bred by Godin, Ainé, Chatillon-sur-Seine, Cote dOr. 
Pierre Niconas Gopry, Ainé, Chatillon-sur-Seine, Cote d’Or: Second Prize, 
Smrver Merpat, for his 4 years 8 months and 10 days-old; bred by 
himself. : 

Gror (Parrart, Ainé): Third Prize, Bronze Mepat, for his 2 years 5 months 
and 1 week-old ; bred by Japiot-Coton, Chatillon-sur-Seine, Céte d’Or. 


Cross-bred Merino Ewes—Pens of Three. 
Prerre Niconas Gopin, Ainé: First Prize, Gorp Mrpat, for his 2 years and 
* 6 months-old; bred by himself. 
Pierre Nicotas Gopry, Ainé: Second Prize, Sirver Mepat, for his 2 years 
6 months and 12 days-old: bred by himself. 
Prerre Niconas Gopi, Ainé: Third Prize, Bronze Mrpat, for his 1 year 
and 6 months-old; bred by himself, 


FOREIGN PIGS. 


Hexry JosppH Envarp: Sitver Mepat, for his 1 year 2 months and 
5 days-old (Craonnais boar): bred by Mr. De la Devansaye, a la Devan- 
saye, Maine-et-Loire. a 
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Essays and Weports.—PRIZES FOR 1863.—All Prizes of the 
Royal Agricultural Society of England are open to general com- 
petition. Competitors will be expected to consider and discuss the 
heads enumerated. 


I. AGRICULTURE OF STAFFORDSHIRE. 


Firty Soverricns will be given for the best Report on the 
Agriculture of Staffordshire, 


The principal geological and physical features of the county should be 
described ; the nature of the Soil and character of the Farming in its 
different districts or natural divisions; its Live Stock ; Implements ; 
recent changes of Farm Management; Improvements lately intro- 
duced and still required; remarkable or characteristic Farms; the 
influences exercised by neighbouring mines and factories on the 
cropping of the soil, the value of land, the rate of prices and wages, 
and on the demand for timber, and consequently on the profitable 
management of weods and plantations. 


TM. BREEDING OF HUNTERS AND ROADSTERS. 


TWENTY-FIVE SovEREIGNS will be given for an approved Essay on 
the Breeding of Hunters and Roadsters. 


III. RESULTS OF STEAM CULTIVATION. 


TWENTY-FIVE SOVEREIGNS will be given for the best Essay on the 
Results of Steam Cultivation. 


The following points must be considered :— 
1. The Percolation of Water : 
Whether a more rapid escape of surface water on strong soils has 
been observed. 
2. Texture of the soil: 
Whether a deeper and more perfect tilth has been obtained. 
3. Crops: 
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Crops : 

Whether the produce has been increased. 

The total amount of work done in a season; the number of 
days in which the tackle has been in use, the nature of the 
accidents and stoppages which have occurred, and the cost of 
ordinary repairs, breakages and improvements in the tackle 
should be stated. 


IV. RECLAIMING OF WASTE LANDS. 


TWENTY-FIVE SovEREIGNS will be given for the best Report on 
the Reclaiming of Waste Lands, 


The works described must have been executed in England or Wales 
within the last ten years. The nature of the soil and climate, the 
plan and cost of drainage, clearing or grubbing, marling, fencing, 
roadmaking ; the crops grown, and the course of culture and 
management to be pursued, should be stated. 


V. MOVEABLE FENCING FOR SHEEP, 


Ten Soverriens will be given for the best Essay on Moveable 
Fencing for Sheep. 
The cost, durability, and convenience of hurdles of various kinds; of 


portable fencing, wood or iron ; and of nets of various materials 
and meshes, painted or not, should be contrasted. 


VI. DESTRUCTION OF INSECTS INJURIOUS TO AGRICULTURE. 


Twenty SoveReIGNs will be given for the best Essay on the 
Destruction of Insects Injurious to Agriculture. 


The Essay may specially apply either to the insects which injure the 
Cereals, or to those which destroy the Root Crops. References to 
former treatises describing the nature of these insects should be 
brief, with special regard to the course of action to be pursued. 


VII. TREATMENT OF LAND DAMAGED BY SALT WATER. 


Firreen Sovereicns will be given for an approved Essay on the 
Treatment of Land Damaged by the overflow of Salt 
Water. 
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VIII. ANY OTHER AGRICULTURAL SUBJECT. 


Ten Sovererens will be given for an approved Essay on any other 
Agricultural Subject. 


Reports or Essays competing for the Prizes must be sent to the Secretary 
of the Society, af 12, Hanover Square, London, on or before March 1, 
1863. Contributors of Papers are requested to retain Copies of their 
Communications, as the Society cannot be responsible for their return. 


RULES OF COMPETITION FOR PRIZE ESSAYS. 


1. All information contained in Prize Essays shall be founded on experience 
or observation, and not on simple reference to books or other sources. Com- 
petitors are requested to use foolscap or large letter paper, and not to write on 
both sides of the leaf. , 


2. Drawings, specimens, or models, drawn or constructed to a stated scale, 
shall accompany writings requiring them. 


3. All competitors shall enclose their names and addresses in a sealed cover, 
on which only their motto, the subject of their Essay, and the number of that 
subject in the Prize List of the Society, shall be written.* 


4. The President or Chairman of the Council for the time being shall open 
the cover on which the motto designating the Essay to which the Prize has 
been awarded is written, and shall declare the name of the author. 


5. The Chairman of the Journal Committee shall alone be empowered to 
open the motto-paper of any Essay not obtaining the Prize, that he may think 
likely to be useful for the Society’s objects; with a view of consulting the 
writer confidentially as to his willingness to place such Essay at the disposal 
of the Journal Committee. 


* Competitors are requested to write their motto on the enclosed paper on which 
their names are written, as well as on the outside of the envelope. 


liv Prizes for Essays and Reports. 


6. The copyright of all Essays gaining Prizes shall belong to the Society, 
who shall accordingly have the power to publish the whole or any part of such 
Essays; and the other Essays will be returned on the application of the 
writers ; but the Society do not make themselves responsible for their loss. 


7. The Society are not bound to award a prize unless they consider one of 
the Essays deserving of it. 


8. In all reports of experiments the expenses shall be accurately detailed. 


9. The imperial weights and measures only are those by which calculations 
are to be made, 


10. No prize shall be given for any Essay which has been already in print. 


11. Prizes may be taken in money or plate, at the option of the successful 
candidate. 

12. All Essays must be addressed to the Secretary, at the house of the 
Society, on or before the Ist of March, 1863. 
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Members’ Pribileqes of Chemical Analpsis. 
4 =: — >. 


Tuer Council have fixed the following rates of Charge for Analyses to 
be made by the Consulting Chemist for the bond-jide use of Membeis 
of the Society; who (to avoid all unnecessary correspondence) are 
particularly requested, when applying to him, to mention the kind of 
analysis they require, and to quote its number in the subjoined schedule. 
The charge for analysis, together with the carriage of the specimens, 
must be paid to him by members at the time of their application. 


No. 1.—An opinion of the genuineness of Peruvian guano, bone- 

dust, or oil-cake(each sample) .. .. .. «. « 

», 2.—An analysis of guano; showing the proportion of moisture, 

organic matter, sand, phosphate of lime, alkaline salts, 

and ammonia = ed eS ee “s Bee Oke 
3.—An estimate of the value (relatively to the average of 
samples in the market) of sulphate and muriate of am- 

monia, and of the nitrates of potash and soda .. < Os 
4,—An analysis of superphosphate of lime for soluble phos- 

phates only a ne = Bc ys e 10s: 
5.—An analysis of superphosphate of lime, showing the pro- 
portions of moisture, organic matter, sand, soluble and 


> 


» 


2? 


insoluble phosphates, sulphate of lime, and ammonia .. £1. 
» §.—An analysis (sufficient for the determination of its agricul- 
tural value) of any ordinary artificial manure .. oe yes 


7.—Limestone :—the proportion of lime, 7s. 6d.; the propor- 


” 
tion of magnesia, 10s. ; the proportion of lime and mag- 


nesia o a = as Ee oe ge Loss 
», 8.—Limestone or marls, including carbonate, phosphate, and 

sulphate of lime, and magnesia with sandand clay .. £1. 
» 9—Partial analysis of a soil, including determinations of clay, 

sand, organic matter, and carbonate of lime ,. is). ede 
,», 10.—Complete analysis of a soil .. 5 oO. 


,, 11.—An analysis of oil-cake, or other substance used for feeding 
purposes; showing the proportion of moisture, oil, 
mineral matter, albuminous matter, and woody fibre ; 


as well as of starch, gum, and sugar, in the aggregate £1 
», 12.—Analyses of any vegetable product .. <a aS 75, eels 
5, 10.—Analyses of animal products, refuse substances used for 
manure, &c. a8 Bs Ka BS from 10s. to 80s. 
», 14.—Determination of the hardness” of a sample of water 
before and after boiling .. <s de er, wat HOSS 
», 15.—Analysis of water of land drainage, and of water used for 
irrigation .. es rs i se % Jae Cae 
5, 6.—Determination of nitric acid in a sample of water .. oe BN, 


N.B.—The above Scale of Charges is not applicable to the case of persons 
commercially engaged in the Manufacture or Sale of any Substance sent for 
Analysis. 


The Address of the Consulting Chemist of the Society is, Dr. Aucustus 
Vortcxker, Cirencester, Gloucestershire, to which he requests that all letters 
and parcels (postage and carriage paid) should be directed: for the convenience, 
however, of persons residing in London, parcels sent to the Society’s Office, No. 
12, Hanover Square, W., will be forwarded to Cirencester once or twice a week. 


( Avan) 
Members’ Weterinary Privileges. 


I.—Serriovus or ExrenstveE Disuaszs. 


No. 1, Any Member of the Society who may desire professional attendance 
and special advice in cases of serious or extensive disease among his cattle, 
sheep, or pigs, and will address a letter to the Secretary, will, by return of 
post, receive a reply stating whether it be considered necessary that Professor 
Simonds, the Society’s Veterinary Inspector, should visit the place where the 
disease prevails. 

No. 2. The remuneration of the Inspector will be 2/. 2s. each day as a 
professional fee, and 17. 1s. each day for personal expenses ; and he will also 
be allowed to charge the cost of travelling to and from the locality where his 
services may have been required. The fees will be paid by the Society, but 
the travelling expenses will be a charge against the applicant. This charge 
may, however, be reduced or remitted altogether at the discretion of the Council, 
on such step being recommended to them by the Veterinary Committee. 

No. 8. The Inspector, on his return from visiting the diseased stock, will 
report to the Committee, in writing, the results of his observations and pro- 
ceedings, which Report will be laid before the Council. 

No, 4. When contingencies arise to prevent a personal discharge of the 
duties confided to the Inspector, he may, subject to the approval of the Com- 
mittee, name some competent professional person to act in his stead, who shall 
receive the same rates of remuneration. 


I7.—Orprinary on OTHER Cases oF DISEASE. 


Members may obtain the attendance of the Veterinary Inspector on any 
case of disease by paying the cost of his visit, which will be at the following 
rate, viz., 27. 2s. per diem, and travelling expenses. 


TII.—ConsvLtTaTIons WITHOUT VISIT. 


Personal consultation with Veterinary Inspector 50 so 08s 
Consultation by letter .. ne BE ae a Sy ose 
Consultation necessitating the writing of three or more letters. 10s. 
Post-mortem examination, and report thereon .. e Se 10S. 


A return of the number of applications during each half-year being required 
from the Veterinary Inspector. 


TV.—Apumission OF DisraseD ANIMALS TO THE VETERINARY COLLEGE ; 
Investigations, Lecrures, anD REports. 


No.1. All Members of the Society have the privilege of sending cattle, 
sheep, and pigs to the Infirmary of the Royal Veterinary College, on the same 
terms as if they were Members of the College ; viz., by paying for the keep 
and treatment of cattle 10s. 6d. per week each animal, and for sheep and 
pigs ‘‘a small proportionate charge to be fixed by the Principal according to 
circumstances.” 

No, 2. 'The College has also undertaken to investigate such particular classes 
of disease, or special subjects connected with the application of the Veterinary 
art to cattle, sheep, and pigs, as may be directed by the Council. 

No. 3. In addition to the increased number of lectures now given by 
Professor Simonds—the Lecturer on Cattle Pathology—to the pupils in the 
Royal Veterinary College, he will also deliver such lectures before the Members 
of the Society, at their house in Hanover Square, as the Council shall decide. 

No. 4. The Royal Veterinary College will from time to time furnish to the 
Council a detailed Report of the cases of cattle, sheep, and pigs treated in the 
Infirmary. 
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